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INTRODUCTION 
Agriculture in India dates back to the times of Indus valley 
civilization and since then it has continued to be the leading occupation and 
the mainstay of the population of the country. About 70 percent of the 
population of the countiy directly or indirectly depends on agriculture. 
Agriculture contributes 30 per cent in national income. Agriculture provides 
food as well as raw materials to the agro-based industries. The importance of 
agriculture in national economy can not be overemphasised. It has seen that 
the yield of crop in India is comparatively low as compared to developed 
countries.The low yield per acre has a direct influence upon the health 
efficiency and nutritional standard of the rural inhabitants. The solution, 
however lies in the proper utilization of land with a thorough study of land 
use and cropping pattern is necessary. 
Since independence, India has passed several phases in agricultural 
development and most spectacular was the green revolution of the late sixties 
when there was a sharp increase in agricultural production. But as the time 
passed, there is a remarkable change in cropping pattern due to physical, 
socio-economic and technological factors, which directly or indirectly affect 
the crop production and diversification of crops at national level. 
The excess use of chemical fertilizers, pesticides and herbicides 
adversely affecting the fertility of soil and agricultural production. The land 
has to be used with great care and agriculture has to be evolved taking into 
cognizance all the environmental and socio-economic factors. 
To increase agricultural production from the available land, a 
scientific approach and its utilization is necessary because there is no scope 
II 
to expand the area under cultivation. The area and production of food grains 
particularly wheat, maize and rice has increased. The area and production 
under oilseed, and pulses has remained static. 
In this dissertation an attempt has been made to study "Diversified 
cropping pattern and agricultural development in Dadri Block, Gautam Budh 
Nagar" at two points of time 1990-1991 and 2000-2001. This study has 
conducted on village level in which seven villages have been taken. A 
comparison of cropping patterns will help to indicate whether any changes 
have taken place during a period of ten years. Such a study will reveal the 
trend in cropping pattern in the light of physical and technological factors 
which will show whether the trend is healthy or unhealthy and what change 
by way of diversification are needed. 
AIMS AND OBJECTIVE : 
The main aim of the present study is to assess the Diversified 
Cropping pattern and agricultural development in Dadri block. 
i) To study the diversification of cropping pattern and landuse in relation 
to agricultural development at village level. 
ii) To evaluate the technological factors responsible for the changes in the 
crop diversification during decades. 
iii) To assess the impact of technological change on the levels of 
agricultural development. 
iv) To find the causes of areal variation in crop intensity and crop 
combination. 
Ill 
v) To analyse the existing crop combination in the light of technological 
inputs. 
THE STUDY REGION 
Dadri block is in the district of Gautam Budh Nagar. It is situated 
on 28°33'85" N latitude and 77°33'3" E longitude. It extends on the both side 
of G.T. Road. Dadri town is 35 Km. away in the east from the National capital 
and 38 Km. in west from Bulandshahr. This region is well connected through 
road and railway network. The block covers an area of 22998 hectare. The 
total population of the block is 221643 according to the Census 2001. The 
town is the main centre which provides services to the nearby rural areas. The 
block is one of the agriculturally developed parts of Gautam Budh Nagar. 
Dadri block includes assembly of 52 villages. The main crops cultivated in 
the study area are rice, maize, jowar, pulses, sugarcane and vegetable in 
kharif season and wheat, barley, pulses, oilseeds and barseem (fodder) in rabi 
season. 
ORGANISATION OF THE STUDY 
The present work besides introduction and conclusion has been 
organised into four chapters. 
Chapter first deals in a general description of physiographic 
characteristics which includes relief conditions, climatic conditions, drainage, 
soil and vegetation of the study area. 
Chapter second gives a broad description of the conceptual 
framework of agricultural development and its diversification. It has been 
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discussed about the crop diversification and their need in agriculture in 
general. 
Chapter third deals determinants of agricultural development and 
its methodology. It explains the factors responsible for diversification and 
impact of agricultural development in the study area, which include 
agricultural machinery and implements, chemical fertilizers, HYV of seeds 
irrigation and use of pesticides. 
Chapter fourth explains the landuse, cropping pattern, crop 
combination and crop diversification in Dadri block taking seven sampled 
villages during 1990-1991 and 2000-2001. As well as it also explains levels 
of agricultural development. 
In the last Conclusion and Suggestions have been given which 
shows the crux of the study. 
Chapter -1 
PHYSICAL BACKGROUND OF THE 
STUDY A R E A 
Dadri block is a part of Gautam Budh Nagar district (Noida), Uttar 
Pradesh. The district is surrounded by Yamuna river in the east, district 
Bulandshahr in the west, district Aligarh in the southeast of Delhi and district 
Faridabad in the north east. Geographically, the area lies between 28"33'35" 
N latitude to 77°33'3" E longitude. This area is located in toposheet [53(H/ 
10)]. The total geographical area of Dadri block is 22998 hectare with 
population of 221643 according to the Census of India (2001). 
The entire area of this district is almost plain. It is a fertile plain 
area. Yamuna and Hindon are two main rivers of this region. During rainy 
season, it brings floods and flow of water to the nearby areas. The upper 
Ganga canal which is coming from Ghaziabad district passes through district 
Gautam Budh Nagar. 
Administratively, Dadri block is divided into seven village namely: 
Jarcha, Dhum Manikpur, Salarpur Kalan, Khatana Dheerkhaida, Mahabad 
Kalda, Kailashpur and Akeelpur Jageer. According to Census of India 1991, 
Dadri block was the part of Ghaziabad district. But the reorganization of new 
district in U.P. Dadri block lies in district Gautam Budh Nagar district. 
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Table 1 
Administrative division of Dadri block, 2000-01 
Name of Name of Name of the villages Area in Population 
Tehsil block hectare 
Dadri Dadri 
Jarcha 
Dhum Manikpur 
Salarpm' Kalan 
Khatana Dheerkhaida 
Mahabad Kalda 
Kailashpur 
Akalpm^ Jageer 
1375 
1169 
560 
480 
395 
160 
104 
7543 
9335 
3420 
3339 
3116 
2280 
731 
In 1998, Dadri block was a part of Ghaziabad but in the year 2000 
it became a part of Gautam Budh Nagar. Dadri block produces raw material 
to the nearby areas as per the market demand. There are many industries 
which are found in Dadri block such as iron and steel industries, electronic 
industries etc. Among them most of the industries are located along the 
Bulandshahr road, Noida and Ghaziabad road. 
RELIEF 
The relief is an important element of the ecological setting directly 
influencing land utilisation and farming in a region by affecting the case of 
cultivation and the degree of accessibility (Shinde, S.D., 1980). The entire 
district lies on a plain having low lands known as Khadar in the east of 
Yamuna. Throughout the region there is preponderance of local slopes over 
the regional slope. The nature of deposits probably owes to the crescentic 
bounds of the master streams, i.e. Yamuna. The lower order divisions are 
marked in the form of the flood plain and the inter-fluvial bhangar lands. 
The area is dotted with sand dunes and sandy ridges which are 
mostly concentrated in the western part between river Hindon and Yamuna. 
Ravinous tract is developed along the drainage ways and land resources stand 
degraded close to river Yamuna and Hindon. This fertile plain dotted barren 
patches of flat lands which are usar land having kankar pan at shallow depth 
and having alkaline soil of the surface spread as white sheet. 
Yamuna river has developed a wide flood plain in the west but due 
to the population explosion almost the entire flood plain stands urbanized 
due to flood protection works. Wide flood plains and high banks are common 
features in the course of the Yamuna along with silt clay deposits. The 
elevation of land surface varies from 220 to 222 m above MSL in the northern 
district whereas it varies between 204-206 m in the southern part, and in the 
central sector, of the district. The general slope of the area is from north to 
south and the slope varies from 0.9 m/km in the central part, 0.3 m/km in the 
western part and 0.55 m/km in the eastern part. The physiography in general 
is plain. There are no hill ranges or hills or hillocks or undulating land in the 
entire study area. Geologically, the district belongs to recent period while the 
main soils suborder association are Aquents-Fluvents, Psamments-Fluvents-
Aquents and Ochropts-Psamments. Rich domat soil is found normally in the 
area of Hindon river. Sandy domat soil is found in between the Hindon and 
Yamuna rivers. Mostly the area constitutes alluvial trough made up of 
unconsolidated sediments chiefly boulder, sand, clay and gravel with their 
calcacious. They are highly porous, permeable and considered to be the most 
extensive soil cover. Geologically, the alluvial deposits can be classified as 
bhangar (older deposits) occupying the higher ground and not flooded by the 
river during the rains and khadar is (newer deposits) occupying the lower 
ground. The level of bhangar generally varies from 5 to 6 m above the highest 
point and 15 to 21 m above the lowest level. 
It contains carbonate of lime in the form of nodules called kankar 
and is characterized by patches of saline and alkaline efflorescence. The 
khadar or the newer deposits occupy relatively a lower level and is liable to 
inundation at the times of floods. The Ganga deposits are principally of mud 
and floods in the Ganga proves useful to the cultivation in the lowlands, as it 
adds fertile silt to it. The study area is divided into two submicro regions : 
(1) Yamuna Khadar, (2) Hindon Plain 
YAMUNA KHADAR 
In Ghaziabad tehsil, it is delimited by watershed line to the Hindon 
and yamuna whereas in Dadri tehsil Hindon river marks its eastern boundary. 
Small depression, dead arms to the river, meanders are the main topographical 
features. Southern part of the plain is flood affected because of the 
confluence of Hindon with the Yamuna. This is a low lying area but levelled 
and fertile plain. Due to topographical limitation canal network is absent in 
this tract. Geologically, the region belongs to alluvium, Dun gravels (Recent), 
while the main soil sub-order association is Aquents-FIuvents. 
HINDON PLAIN 
Hindon plain which is triangular in shape lies in Ghaziabad tehsil 
and delimited by watershed line of the Hindon in the east and Yamuna in the 
west. The Hindon is the artery of this belt which drains its central part. Soil 
erosion is a common feature along the Hindon river. Its slope is towards 
south. It is a levelled and fertile plain which is irrigated by Tikri eastern 
Yamuna canal. Geologically, the region belong to alluvium, Dun gravel 
(Recent), while the main soil sub-order association is Aquants-Fluvents. 
Transport facility are extensively developed in this region. 
DRAINAGE 
The line of natural drainage in the district is from north to south. 
The district is drained by two major river systems and their tributaries. The 
main drainage is river Yamuna forming the western boundary and river 
Hindon. There are two canals in this region, Yamuna and upper Ganga canals. 
CLIMATE AND RAINEALL 
Climate is one of the main genetic feature in the formation of relief 
topography and soil. Climate largely determines the dominance of natural 
vegetation in any given area. Interaction between climate, relief and soils are 
particularly important for land use (VINK 1975), and specifically for 
cropland occupancies, crop productivities and levels of agricultural 
development. Climate can affect the choice of a farming system either 
indirectly through such factors as the length of the growing season, the 
occurrence of frost and the availability of water for crop growth (Shirlow, 
1971). Temperature is of great importance for determining the growing 
season of the crops and the intensity season of the crops and the intensity of 
photosynthesis process, and responsible for the formation of carbohydrates, 
quantity in foodgrain crops, hence affecting their productivity level per 
hectare. Rainfall input is the primaiy ecological parameter that profoundly 
influence crop growth and production. 
The block is endowed with typical topographical climate with 
extremes in summer as well as in winter season. The average weather 
conditions emerging out of the combined effect of the various elements lead 
to the recognition of four well marked seasons, i.e. the hot summer, the wet 
summer, the pre-winter transition and the winter. The gradual rise of 
temperature which starts from Februaiy, becomes more rapid increasing by 
S^ C by March and continues till May/June (Maximum temp. 40"C). The 
scorching effects of Loo (the hot and dry westerlies) are aggravated due to 
the lower relative humidity (below 40%). Since this block is very much in the 
vicinity of Delhi territory, its climatic conditions are very similar to Delhi. In 
winter it is too cold. The climate of the area is semiarid and characterized by 
monsoon season for about 3 months. The rainy season commences in the later 
half of June at different dates which are too uncertain to be predicted. It 
brings relief to the people lowering down the temperature gradually which 
range between 30"C and 40^0 during June to October. The relative humidity 
remains fluctuating between 70% throughout the rainy season except for June 
when it averages below 50%). The mean annual precipitation of Ghaziabad 
district and adjoining areas in 945 mm. Monsoon enters at the end of June in 
this district. In 1999, about 732 mm rainfall occurs in this district. The 
average temperature is lowest in January (below 20''C). The mean annual, 
mean summer and mean winter temperature are 22.6°C, 29.9°C and ]5.6"C 
respectively. Dadri block has no meterological observatoiy. The 
climatological conditions prevailing over the district, observations recorded 
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at Meerut (in the north) have been considered in this area which is shown in 
the Table no. 2. A line graph has been prepared on the basis of the following 
data and figure 3 and 5. 
VEGETATION 
The natural vegetation is of deciduous type. Thick vegetation is 
found along the canals and natural levees of river Yamuna, as well as 
plantation along the road. In the year 2000-01 total 29 hectare area is 
occupied by seven selected village under vegetation. Mostly vegetation area 
is found in Dhum-Manikpur village i.e. 22 hectares. In Jarcha village 5 
hectares and in Khatana Dheerkhaida village 2 hectare is under vegetation. 
Economically, vegetation is not having any value in this block because it is 
industrialised area NCR of Delhi and veiy much influenced by the urban 
encroachment. Small scale industries are shifted to this district and the 
agricultural land has been transferred into either residential area or industrial 
area. Some common names of trees, shrubs and grasses are : 
(1) Trees : Neem, Mango, Badni, Popular, Ber, Pals, Dhak, Kadam, Jamun, 
Pipal. Imli. 
(2) Shrubs : Karil, Hina, Bansi, Lantana 
(3) Weeds and Grasses : Dub, Dab, Munja 
SOIL 
Bhangar corresponds to the age of pleistocene and occupies the 
higher ground. The absence of gravels, the presence of fine sediments and the 
light colour are remarkable features of the khadar soil (Krishanan, M.S. 
1956). 
The concept of soil quality as assessed by biophysical and agro-
ecological parameters is essential for sustainable agriculture. To evaluate the 
land quality (Larson and Pierce, 1991) suggested that soil texture, structure, 
strength, plant available water capacity (PAWC) and maximum rooting depth 
should be used as physical indicators of soil quality. The US soil conservation 
service {SCS) has proposed several physical indicators of soil quality such as 
infiltration, soil texture, aggregation, soil structure, bulk density, plant root 
development, drainage, permeability, water retention, aeration, available 
water capacity, heat transfer, crusting, depth to restrictive layers, surface 
roughness and soil depth (Karlen and Stott, 1994). The International 
Conference on the assessment and monitoring of soil quality has also 
suggested infiltration, available water holding capacity and soil depth as the 
first order of soil physical properties effecting soil quality (Papendick, 1991). 
Doran and Parkin (1994) and Pieri et al. (1996) have proposed soil physical, 
chemical and biological characteristics to be included in the basic soil or land 
quality indicator for sustainable agriculture. 
In this region there is almost uniform topography, the soil is by and 
large homogenous. The alluvial soils with the variants, the Usar and Bhur, 
depending on the drainage conditions, mechanical and chemical constituents 
and the climatic characteristics are observed in different parts. The two 
common types are Khadar and Bhangar with different local names. In regards 
to the geological depositions of the plain no marked stages of deposition 
occur. The occurrence of nodules locally known as kankar which found at 
various depths is a significant characteristic feature of these soils. According 
to Wadia, the alluvium deposits are as follows : 
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(a) The newer alluvium known as Khadar and 
(b) The older alluvium known as Bhangar 
There is a lack of scientific data on the soils of Dadri block. The 
oldest sources of available information are the settlement reports and district 
Gazetteers. Both of which gives a textural classification of soils arrived at by 
empirical methods for revenue assessment purpose. Therefore, soil analysis 
data are not available of Dadri block. 
KHADAR SOIL : 
The khadar soil relatively rich in nutrients, occupy the narrow 
frequent siltation tracts in the flood plains of the rivers. Neutral to alkaline in 
reaction (pH 6-8), these contains inorganic materials specifically phosphorus 
and are sandy to loamy in texture. Locally, as observed by Agarwal and 
Mehrotra, the Ganga Khadar soils have immature profiles with sandy to silty. 
These soils are alkaline in reaction (pH 8) with imperfect drainage, while the 
yamuna khadar soils have sub-mature profile with predominance of clay and 
concretion and very high lime and other soluble salt contents under the poor 
drainage conditions. Fertility is revived owing to frequent siltation. 
BHANGAR SOIL : 
The Bhangar soils are more extensive in area! spread, occupying 
the interfluvial zones. In general, the soluble salts and lime are low and show 
neutral to slightly acidic reaction except pH 6-7.5 in the low lying areas prone 
to water-logging. Fluviation is a common characteristic feature in this region. 
In the proximity of Ganga there are loamy to sandy loam in texture while near 
the Yamuna the silt content decreases giving sandy to sandy loam texture 
possibly due to the excessive drainage. The Bhangar soil is sandy to gravelly 
porous and aerated, and has lower moisture retaining capacity. 
Chapter - 2 
CONCEPT OF AGRICULTURAL 
DEVELOPMENT AND ITS 
DIVERSIFICATION 
Agricultural development is unquestionably a multi-dimensional 
concept in which crop productivity is one of the vital aspects. Crop 
productivity is to be judged not merely from quantity of production but also 
from the variety and quality of the produce. The variety of agricultural 
produce can be noted from the crop diversification index. Diversification of 
cropping as an element of agricultural development is being supported not on 
economic grounds but on consideration of self-reliance in agricultural 
production and maintenance of soil fertility. Specialisation in cropping 
including mono-culture, may yield rich dividends for a while but mono-
culture is inimical to natural order, deleterious to ecospheric safety and lethal 
to man's long term interests (Igbozurike, 1971). 
The quality of crop produce has seldom been taken into account in 
studies relating to agricultural development. The quality of crop does differ 
and carries its implication for the nutrient value, feeding capacity and taste in 
the case of food crops and for the shine, efficiency, durability and 
convenience of processing in the case of the produce would be to take a note 
of the variety of seeds being used for various crops like wheat, rice, cotton, 
sugarcane and vegetables. 
Diversification of agriculture must be construed as the second vital 
aspect of agricultural development. It stands for promotion of dairying, cattle 
rearing, poultry farming, pig raising, bee-keeping and fishing. These 
activities not only significantly contribute to the basket of agricultural 
products but also generate additional employment for the surplus agricultural 
population. 
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Commercialisation of agriculture is still another dimension of 
agricultural development. The degree to which market forces have penetrated 
an area and the scale upon which they operate will be the crucial factors in 
almost every question of agricultural development (Hunter, 1969). A direct 
effort at commercialisation of agriculture may involve articulation of farmer's 
psychology towards that end, provision of marketing facilities and above all a 
rise in the yield of agricultural produce. The percentage of cropped area under 
cash crops may be used as a measure of commercialisation of agriculture. 
Besides, development of agriculture is also to be judged from the degree of 
equity in farm income and nature of agrarian relations. The test of any 
development is the extent to which it oldivers social justice. The unequal 
distribution of land ownership and economic power makes it possible and 
profitable for the landowner to combine various modes of exploitation of the 
rural poor (Davey, 1975). One of the conspicuous weaknesses of the Green 
Revolution was that it widened the disparities in farm income (Frankel, 
1971). A rethinking on development strategy became necessary. It was 
realised that to make the gain of the new revolution equitable, greater stress 
should be put on biochemical inputs (fertilisers, irrigation and high yielding 
variety of seeds) and less on mechanical inputs (tractors and harvesters). The 
method of cultivation and the technology used mirror the nature and level of 
agricultural development attained by an area. Any endeavour of agricultural 
development however should not produce deterioration in ecological 
conditions. It should not lead to development of forests, exhaustion of soil 
nutrients, depletion of underground water and emergence of waterlogging 
conditions. Conservation of physical resources is thus an integral part of any 
agricultural development. 
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A review of geographical literature reveals that in India very few 
attempts have been made to define agricultural development and to select 
criteria of development in light of any conceptual framework. Rarely a 
distinction is made between the element of agricultural development and the 
factors of agricultural development. Amongst all the studies the dominating 
focus is only on productivity dimension. 
A composite index of agricultural development are based on three 
factors - the growth rate of agricultural output, the use of modern inputs in 
agriculture and the productivity per hectare was constructed by Nath (1962) 
to compare the level of agricultural development in various states of India. It 
was one of the few papers which was directly concerned with the spatial 
patterns of agricultural development in India. However, he confined his 
attention mainly to the productivity component of the development and 
examined spatial variations only upto the level of individual states. 
Agricultural development is a much more comprehensive concept 
than normally understood. Productivity is only one of its dimension. 
Agricultural development in a true sense, denotes the quality of agricultural 
system of a reigon in terms of productivity, diversification and 
commercialisation consistent with a desired state of agrarian and ecological 
balance. The level and the rate of agricultural development may also be 
distinguished. The farmers represents a picture prevailing at a particular point 
in time while the latter stands for the progress acheived over a given period. 
If the process of agricultural development is regulated on systematic lines it 
become agricultural development planning. 
In the mapping of the levels of economic development in India, 
Schwartzbeig (1962), included in his exercise the agricultural indicators of 
crop productivity (Average annual food production per capita of agricultural 
population and per-acre yield of major foodgrains as percentage of national 
yield). Agraria relations (agricultural labourers as percent of rural population, 
average wage per agricultural labour family and concentration ratio of land 
holding) and institutional factors of members of agricultural credit societies 
per million of agricultural families. 
Sharma (1971) pointed out that agricultural development should be 
assessed not only by levels of productivity or trends in agricultural production 
but also with reference to various physical inputs like irrigation, fertilisers, 
improved seeds and extent of cultivated area. Since agricultural development 
depends on application of inputs like fertilizers and water. It is reflected in 
productivity of cultivated area as well as in income per holding. 
Raza (1978) after analysing 41 indicators grouped four subsets of 
productivity, production conditions, agrarian relations and change in 
agriculture and measured productivity in term of output per hectare, per 
worker, per tractor, per tubewell and per unit of fertilizer. 
Mohammad (1979), pointed out that the stages of development of 
agriculture can be gauged by two factors of labour and land productivity. It is 
a well accepted fact that the higher the stage of development of agriculture 
the greater is the land and labour productivity. M. Alam (1974) using data for 
individual tehsils in his study of regional disparities in development in 
Andhra Pradesh, employed six indicators for the agricultural sector. Two of 
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net sown area has increased considerably in each state of the country. 
Wasteland are gradually been reclaimed and the areas under forest and other 
cultivable waste have decreased. The cropping pattern has also undergone 
change. More and more emphasis is now being given to the cultivation of 
high yielding varieties of crops and coarse grains are being replaced by fine 
grains for obtaining better yields. 
AGRICULTURAL DEVELOPMENT DURING PLAN PERIOD 
India is basically an agricultural country where about 75% of the 
population is directly or indirectly engaged in agriculture which contributes 
about 29% of the national income. The problem faced by Indian agriculture 
have been engaging the attention of government since the independence of 
the country. Various five year plans have considered agriculture as a top 
priority item. The first five year plan allocated 291 crores of rupees for the 
agricultural development. This plan infact was known as agricultural and 
irrigation plan and its main aim was to make-up the deficits in foodgrains and 
rav/ materials created by the partition of the country. The strategy for this was 
to extend irrigation facilities and other inputs. In the fulfilment of this goal, it 
brought out many organizational and institutional changes through land 
reforms, agricultural extension and community development programmes. 
Agricultural production recorded an increase during 1951-56. From this it 
appears that the achievement of the plan in the fields of agriculture, irrigation 
and electricity generation were quite satisfactory. 
During the llnd plan greater emphasis was given to industries and 
transport. With the result agriculture received only 16 million for extension 
of irrigation facilities and for the development programme. 
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During the subsequent third five year plan the attention was 
diverted and only Rs. 1743.6 crore were earmarked for development. The 
amount was provided to increase agricultural production by 30% during the 
plan period. In pursuance of new strategy of agricultural development the 
Intensive Agricultural District Programme (lADP) was started in various 
parts of the country during 1960-61. This programme was popularly known 
as "package programme". A modified form of Intensive Agricultural Area 
Programme (lAAP) was extended in 1964-66 to several other parts of the 
countiy. This programme was concerned with specific crops and the 
promotion of intensive agriculture. However this scheme could not succeed. 
Better use of farm technology and the production during this plan remained 
below the 1960-61 level. 
The fourth plan which started during 1966-67 encouraged the 
farmers to evolve a new strategy of agricultural development in the light of 
the experience gained during the earlier three plans. During the fourth plan 
period, a study of progress was made in case of all important agricultural 
inputs. Total area under high yielding varieties of seeds increased from 9.20 
million hectares in 1968-69 to 25.45 million hectares in 1974-75 recording a 
growth of 176.6 per cent. Improved seeds, manures, fertilizers, implements 
and machinery were provided through cooperatives and state agencies. 
Besides an increase in the inputs, the agricultural development programmes 
also included measures for plant reclaimation. The main aim of this 
programme was to benefit small farmers. Small farmer's development Agency 
was setup in 45 selected districts in the country to identify the problem of 
small farmers in the area prepare appropriate programme help ensure 
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availability of inputs, services, credit supply and evaluate the progress from 
time to time. A sum of Rs. 115 crores was allocated for the benefit of small 
farmers. 
The draft of fifth plan allocated Rs. 7411 crores for agriculture and 
irrigation sector. It laid down the strategy for long term planning of 
agriculture and exploitation of ground water. Application of new technology 
in agriculture chalked out programmes for the supply of inputs to the weaker 
sections of the society. The output of foodgrain raised to 121.03 million 
tonnes from the level of 99.8 million tonnes in 1974-75. The output of rice 
raised to 25 per cent from 39.6 million tonnes to 48.74 million tonnes. The 
output of coarse grains increased by nearly 3.8 million tonnes. Thus under 
nev/ agricultural strategy, the use of H.Y.V. seeds, chemical fertilizers, 
pesticides and machines resulted in remarkable increase in agricultural 
production and productivity of land. 
In the sixth plan 26.3 per cent of the total plan was allocated for the 
development of agriculture and allied activities and for irrigation and flood 
control. The main aim of agricultural and rural development during the sixth 
plan period was growth for social justice, achievement of full employment in 
the rural areas within a period often years and removal of poverty. 
According to the F.A.O. an indicative world plan for agricultural 
development was chalked out to analyse the problem as a whole in integrated 
way and in sufficient detail to serve as a basis for policy guidance to the 
developing countries and for developed countries. This plan was prepared 
two time horizons namely a 10 years perspective upto 1975 and a 20 years 
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perspective upto 1985. The F.A.O. prepared the place the problem of 
agricultural development within the framework of overall economic 
development after taking into account the existing national plans, policies and 
the production possibilities by 1975 and 1985. It was prepared to indicate the 
order of magnitude of the physical inputs that may be required and to space 
out the nature of economic and institutional changes which might be 
necessary. This plan was to give guidance on overall balance necessary for 
agricultural development, on the one hand and industrial development on the 
other. Another strategy for agricultural development recently introduced in 
the country of multiple cropping which aims at maximizing production per 
unit of land per unit of time by taking three and four crops from the same 
piece of land in a year, this has been made possible because of the new short 
duration of high yielding varieties and improved agricultural technology 
available in India. The tractors, pumpsets, chemical fertilizers, H.Y.V. seeds 
and pesticides are bringing about a great revolution in the development of 
agriculture in India. As a result double and triple cropped area, is steadily 
increasing and cultivators are given more technical assistance to improve 
their cultivation skills. If the present process will continue, no doubt the 
country certainly will be able to achieve a high level of development in the 
field of agriculture. 
There is no clear or agreed definition of development. At one 
extreme development is understood to indicate long term material 
improvements, flow of goods and services, on the other extreme, it is 
supposed to bring changes in social, cultural, political institutions and in the 
attitude of the people. These two extremes determines the level of 
development. 
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Generally development is identified with the level of per capita real 
income. The UN experts identify, 'development' with the level of per capita 
income. The per capita real income of underdeveloped country is low when 
we compare it with the per capita income of developed country such as 
U.S.A. ^Canada, Australia and western Europe. Though, this definition 
focuses attention on a very important characteristic of underdevelopment i.e. 
poverty can by no means be considered wholly adequate. It may easily be 
open to a theoretical objection. A country may be poor and yet not 
underdeveloped in relation to its resources if the resources themselves are 
scanty and inadequate. 
Indian Planning Commission defined under-developed country as 
one "which is characterised by the co-existence in greater or less degree of 
unutilised or underutilised manpower on the one hand and of unexploited 
natural resources on the other". This definition stress upon one of the 
characteristics of underdevelopment i.e. the existence of idle resources. 
However, this criterion taken by itself does not really indicate 
underdevelopment. In some of the developed countries also one can expect 
the existence of idle resources. This is especially so during the period of 
economic depression. Thus the definition of underdeveloped countiy as given 
by the Planning Commission is partial and also misleading. 
In some of the studies 'development' level is assessed on the basis 
of stages of economic growth. Rostow examines the characteristics of 
development as "one can observe that countries with modern technology, high 
industrialisation, availability of goods and services are highly developed 
countries. Thus, development can be determined by the availability of 
infrastructure^industrialisation, modernisation and new technology. 
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In the connection of development, UNRISD defined it with the 
levels of living and levels of welfare. These in turn are identified with the 
presence of better conditions of nutrition, housing, health, education, 
transport and so on. They also describe the availability of goods and services. 
All the definitions which are discussed above whether based on the 
concept of realised levels of potential, stages of economic growth, per capita 
income or availability of goods and services, hints at maximisation of 
material well being. 
CROP DIVERSIFICATION 
Crop diversification refers to uniform share of any phenomenon in 
the socio-economic sphere. In simple the diversification of cropping as an 
element of agricultural development is being supported not on economic 
grounds only but also on considerations of self-reliance in agricultural 
productions and maintenance of soil fertility (Igbozurive, 1971). 
Diversification of agriculture must be interpreted as the second vital 
aspect of agricultural development. It stands for promotion of dairying, cattle 
rearing, poultry farming, Pig-raising, bee keeping and fishing. Bhatia (1965), 
has given tlie technique for measuring the crop diversification. He assumed 
that the maximum no of crops grown in a component areal unit are 10. But he 
has not cleared as to what was the lowest percentage considered. 
Crop diversification refers to bringing about a desirable change in 
the existing cropping patterns towards more balanced cropping systems to 
meet the ever increasing demand for cereals, pulses, oilseeds, fibre, fodder, 
fuel etc. and aims to improving the soil health and agro-ecosystem. 
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The diversification of cropping pattern means raising a variety of 
crop for arable land, the keener the competition the higher the magnitude of 
diversification. It is obvious that the greater number of crops in a 
combination, the greater degree of diversification. 
In agriculture, diversification essentially refers to a shift from one 
crop to another crop or from one enterprise to another enterprise. Crop 
diversification on the other hand is governed mostly by the price fluctuations 
in market, and inclusion of a new crop in production systems is indeed 
fanners response to price signals. 
For instance, in post green revolution period area under rice and 
wheat increased tremendously on the expense of the area under coarse cereals 
and pulses. Similarly a farmer growing agricultural crops only adopts 
dairying, horticultural crops etc. depending on resources available and market 
demands. 
The main causes for the crop diversification may be as under : 
(1) The uncertain weather, specially the erratic rainfall. In the areas where the 
variability of rainfall is high and adequate sources of irrigation are not 
available, farmers grow several crops in a season, requiring different 
quantities of moisture. It is being done mainly to get something from their 
fields ever in the case of extreme weather conditions. 
(2) In the tradition bound subsistent farming system the farmers grow several 
crops to meet the family requirement. In such areas one may find high degree 
of crop diversification. 
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(3) Diversification has usually been done by the farmers to enhance nitrogen 
in the soil and to replenish soil fertility. It has been established by agricultural 
scientists that crop specialization and monoculture for several years lead to 
soil depletion. In other words, crop diversification increase the sustainability 
of arable land. 
(4) The diversification of crops also generates more employment as the 
farmers and agricultural workers remains busy in the sowing, weeding, 
harvesting and marketing of different crops throughout the year. 
(5) Diversification of crops also enables the farmers to provide a reasonable 
quantity of the costly inputs to their crops as different crops need different 
quantities of inputs (chemical fertilizers, insecticides, pesticides and 
irrigation). The concept of diversification refers to uniform share of any 
phenomenon in the socio-economic sphere. Generally in the initial stage of 
development the farmer grows all subsistence crops. As a result, 
diversification occurs, in the second stage, after getting inputs like irrigation, 
H. Y.V. seeds, fertiliser etc. The farmer concentrate on one or two major crops. 
In the third stage, again they diversify their agriculture to strengthen the 
existing level of development. Physical environment and climate plays an 
important role in enhancing agricultural output by the combination of the 
inputs, irrigation, H.Y.V. seeds, fertilizers, mechanical and technical skills 
where physio-socio-economic conditions stimulate the growth of a variety of 
crops, farmers obviously tend to diversify the agriculture pattern. Besides, 
the diversification of agriculture is important in view of the steep rise in cost 
of farm inputs. Consequently, each element is bound to occupy a small 
proportion of arable land. (Singh and Dhillon 1984, Kaur 1990). 
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NEED OF DIVERSIFICATION IN AGRICULTURE 
The goal of diversification in agriculture is to stabilize farm income 
particularly on small farm holdings, so as to withstand the challenges of trade, 
liberalization, which at present appear as cheap imports. In Indian context, 
the driving forces are different and the agriculture needs to be diversified for 
several other reasons. 
(1) TO INCREASE INCOME OF SMALL FARM HOLDINGS 
One of the major problems of agricultural economy in India is the 
dominance of marginal and small farmers. More than 75% farm holdings are 
below 2 hectare and a large proportion of rural poor belongs to these holding 
size categories. It is hardly disputed that the income of these farms cannot be 
raised to desired level to suffice alleviation of the poverty unless the existing 
crop production systems are diversified through inclusion of high value crops 
or introduction of other farm enterprises as a complement to crop production. 
2 ENHANCE COMPETITIVENESS : 
The increasing threat of cheap imports consequent to trade 
liberalization can only be encountered by producing agricultural commodities 
at a competitive price. A rational diversification is likely to reduce the cost of 
production and thus not only enable the farmers to sustain the domestic 
production but also to exploit the advantage of globalization in increased 
export opportunities. 
3. WITHSTAND PRICE FLUCTUATIONS : 
Increased dependence on one or two predominant crops as 
withessed after Green revolution makes the farm vulnerable to price 
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fluctuation arising due to demand supply or export import equation. A 
diversified farm, on other hand, can better tolerate the ups and downs in price 
of various farm products and thus ensure economic sustainability to the farm 
family. 
4. ENSURE CONSTANT FLOW OF INCOME : 
The commodity dominated agriculture does not ensure a regular 
income throughout the year. In the absence of an even flow of income across 
the crop seasons even non-poor households occasionally face destitution 
deprivation. To prevent such income instabilities on a traditional farm, there 
is need to adopt a judicious mix of farm enterprises. 
5. EMPLOYMNENT GENERATION : 
The employment issue is not confined to days during the year but 
also addresses the nature of employment with an increase in the nuinber of 
educated rural youth there is need to identify and promote enterprises that 
may retain them on the farm itself by providing appropriate employment. 
6. DIVERSIFIED FOOD BASKET : 
Past trends revealed that commodities other than food grains have a 
promising export potential. At farm ensure a balanced nutrition with least 
dependence on off-farm enterprises, thus minimizing to a great extent the 
import of agricultural commodities. 
7. CONSERVATION OF NATURAL RESOURCES : 
Diversification is needed to restore the degraded natural resource 
base or sometimes to enhance the value of natural resources. In several 
farmer can be achieved only by adoption of a appropriate enterprise-mix at 
the farm. 
CROP DIVERSIFICATION : 
The present agricultural scenario, especially in irrigated areas, is 
dominated by monoculture of certain crops, as more than 80% of food comes 
from about 10 crops species crop diversification may prove to be of 
paramount importance mitigating the problems arising due to monoculture. 
For instance, diversifying rice-wheat system with crop viz. berseem, mustard, 
sugarcane etc. effectively minimize Phalaris minor infestation, whereas 
inclusion of legumes for grain, fodder or green manure improves the fertility 
and soil physical health. In fact, introduction of new crops with greater 
economic viability often prove advantageous, as these crops spread faster and 
adopt well due to proper technology packages. Most significant examples of 
crop diversification in past few decades are introduction of rice in Punjab and 
Haryana, wheat in West Bengal, groundnut in Gujarat, Soyabean in Madhya 
Pradesh and winter maize in Bihar. Besides, cultivation of pulses and oilseeds 
in rice-fallows of eastern India and that of french bean in northern plains are 
likely to make sizeable difference. There is need to identify promising crop 
and cropping systems those have higher and stable yields and profits under 
irrigated and water scarce situations, so as to suggest need based 
diversification of existing cropping system. 
Under the farming conditions of the developed countries, there has 
been a trend towards specialization. Farmers may concentrate upon one crop 
because this is the optimum 'combination'. However, there are reasons why 
diversification may take place even through the solution to the optimum 
'combination' of products suggests one crop only. First of all, if the work on 
one crop is concentrated in clearly defined reasonal peaks, then the labour 
force will not be utilized in other parts of the year. If a second crop has 
different seasonal requirements, it can be grown without reducing labour 
inputs for the first crop. Second, there may be agronomic reasons for 
combining a number of products. Thus in areas where chemical fertilizers are 
too expensive for farmers to purchase, livestock may be kept to provide 
manure. Third,farmers may be reluctant to sick growing only one crop. The 
fear of unexpected falls in price or the sick of disease and weather even 
though the production of one crop would maximize his net revenue. 
LITERATURE REVIEW : 
Agriculture has witnessed over all development in the world since 
the begining of this countiy. Indian agriculture has also undergone change 
owing to governmental efforts and scientific utilization of land. The 
Government has set-up commission and committies for the promotion of the 
welfare and prosperity of rural population in India, e.g. the famine 
commission, the committee on cooperation of 1915 and Royal Commission 
on agriculture in 1926. Those commission and committees made many 
recommendations for the development of agriculture in India. 
After independence the economists, geographers, agricultural 
planner and the Govt, of India have all been concerned with agriculture and 
its development. According to khare, due to certain inbuilt constraints of a 
backward area, development in certain parts could not be spread to the rest of 
the area. 
The agricultural development should be coordinated with dispersal 
process through a chain of agro based industries and it is through such a 
decentralised strategy that one can achieve the balance regional agricultural 
development in the countiy. Agricultural diversification creates opportunities 
for achieving higher and more stable rural incomes and the exploitation of 
comparative advantage. 
Agricultural diversification is influenced by several factors, 
including technology availability, agricultural support systems capability, 
flexibility of irrigation systems, capital accessibility and availability and the 
political will of governments. Particular constraints include limited 
technologies for alternative crops, irrigation water supply and management 
inefficiencies, poorly developed agricultural markets, weaknesses in research 
and extension and unfavourable government policies. 
A common problem is the limited flexibility of agricultural systems 
in adjusting to economic political and technological change, thereby 
constraining the ability of farmers to adjust to shifting opportunities to 
maximize their benefits and minimize risk and uncertainty. 
Shawki Barghouti, Lisa Garbus and Dina umali has an attempt on 
the Middle East and North African regions. The main focus is shifting from 
food security based on self sufficiency to food security sustained through 
trade based on comparative advantage and more diversified agricultural 
production. 
Glenn Mclaughlin (1930) was the pioneer to measure the extent of 
the degree of concentration and diversification of five leading industries in 
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fourteen cities of united states by having census data on 'value added by 
manufacturing'. Florence (2) developed a method of computing the 
percentage distribution of employment in all economic activities on a state 
level and compared the distribution of pattern with that of national one. He 
considered the sum total as the index of diversification after adding the 
modulus of difference between the state percentage for the nation. 
Tress (1938) used equal employment in 12 major industrial groups 
as a basis for maximum diversification. He computed duration based on this 
index to indicate the levels of diversification and concentration in industrial 
areas. 
The use of technology in agriculture as suggested by Thirumalai 
(1954) should be geared in a way to get immediate and long term gains. The 
development programmes based on technology are created to the conservation 
of soil resources, expansion of irrigation facilities, intensive farming through 
the application of modern techniques, manures fertilizers and high-yielding 
varieties of seeds. 
Stciginger (1955) computed a standard deviation for each area as 
an indicator of diversification and inferred that the higher the value of 
standard deviation the lower is the diversification and vice-versa. 
Allen Rodgers (1957) modified his model based on Tress model to 
measure diversification. But, he used a much detailed industrial classification 
and macro-regional condition as being a norm for all industrial areas in 
addition to that of the even distribution of employment. Using the distribution 
pattern of proportion of total employment for 25 economic classes. 
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Michael Loit (1962) studied diversification and integration in 
American industry. Diversification was also measured by Paul Streen Dian 
Elson in his study. Based on his study. 
Singh, H. (1963) found that the degree of crop diversification 
reflects the interaction of physical economic and cultural phenomenon. 
Bhatia (1965) measured crop diversification based on the sum total 
percentages of cultivated area under the crop occupying more than 5 percent 
of the cultivated area was considered as numerator and number of the crops 
as denominator. 
Minhas and Nathan (1965) have explained the inter-state and intra-
state variations in output in terms of variations in the extent of variable 
culturable area and per hectare fields. 
Oammen (1966) the term technological change means all kinds of 
innovations and invention which are aimed at increasing the efficiency of 
agricultural productivity. 
Kanwar (1966) for a maximum output from land it is necessary to 
bring more land under irrigation, fertilizers, high-yielding varieties and better 
agronomic technology. 
Pal (1968) the irrigation alone cannot increase the required 
agricultural production. It is the other inputs also used with adequate water 
supply which can increase the agricultural production. 
Alan Huston (1968) the growth in acreage had made a major 
contribution to the total growth of crop output in an Indian agriculture during 
1952-53 to 1961-62. Huston although it has varied widely in different states. 
He finally concludes that future horizontal growth would be difficult due to 
lack of additional culturable land which could be brought under cultivation. 
Shukla, Tara (1969) counted out certain problem of growth of 
traditional agriculture such as transformation of traditional agriculture stages 
of increasing agricultural production spread the new technology and basis of 
technological research. 
Brown, (1970) argued that when the export of cereals surplus is 
frustrated either because of products are not competitive enough or because 
of rich countries insist on maintaining economic barriers to imports, that poor 
countries do go in for diversification. 
Jain (1970) concludes that agriculture is now paying well on 
account of the availability of a wide array of high yielding varieties of seeds 
and hybrid seeds. If, institution of finances are made available to the farmers, 
they can purchase all these costly inputs and agricultural productivity can be 
increased. 
The irrigation development and improved water management are 
crucial to India's agricultural development. The supply of land being inelastic 
accelerated growth in production is possible only through increased multiple 
cropping and realization of high crop yields per unit area both of which are 
heavily dependent on irrigation. 
V. Nath (1970), points out the importance of land reforms 
development of cooperatives and expansion of infrastructure, viz. 
communication and rural electrification in the growth of agriculture. He 
developed an index of economic development and made his analysis in the 
light of a general comparison of ranks. 
S.K. Rao (1971) the major cause of inter-state variations in crop 
output is the difference in the growth of irrigated area in different states. His 
hypothesis has also been supported by Shangari and Gupta (1978) with the 
addition of the specific role supplementary inputs fertilizers, high-yielding 
varieties and mechanisation which themselves required adequate irrigation 
facilities. 
Singh, S.P. (1971) studied soil and diversificaion of crop at Dhori 
village of Meerut district and reported that the economic conditions of the 
cultivators largely depends upon fertility status of the soil, while studying 
crop diversification in Malwa tract of Punjab. 
Shafi, M. (1972) has given a formula both to determine the 
agricultural productivity and to determine the productivity of a particular crop 
with reference to yield per hectare and the area of that crop in a district in 
relation to the national level. 
Muller, P.O. (1973) "Agriculture intensity goes an elongated shape. 
The analysis presented in this paper has shown that Thunen distance 
processes have played a dominant role in shaping the macro-geographical 
pattern of agricultural production in United States". 
Martin (1974) developed a model to measure indices of 
diversification of employment in industries. He concluded that the mdex is 
zero when all the labour force in the region is totally concentrated in one 
industi-y but it approaches to unity when the distribution is equal for every 
industry (i.e. maximum diversification). 
Singh (1974) an agriculturist cultivates a number of crops and 
livestock for self survival and competition. This also indicates mainly for self 
survival and competition. This also indicates mainly pertaining to agriculture 
over space. Monoculture farming system has emerged over time due to close 
competition showing emphasis over two crops in the region other crops are a 
product of localized needs and upon the servility of the managerial skills, 
enterpreneurship, financial stability of an individual farmer and cultivators. 
Dhawan and Kohlan (1976) studies diversification of agriculture 
and concluded that diversification of agriculture provides more employment 
and also increase productivity of land. 
Sharma (1976) has suggested that the development of agriculture 
should be assessed not only by productivity levels but also with reference to 
inputs such as fertilizers improved varieties of seeds and irrigation. 
Bhalla (1977) suggests the increase in agricultural output is due to 
improvement in infrastructure, acreage structure of landholdings and 
institutional factors. He concludes that variation in output growth is due to 
lack of various inputs and technology. 
Mohammad Ali (1978) in the field of technological inputs (tractors 
fertilizers, pumping sets, irrigation, H.Y.V. etc) intensified progress was made 
largely in western U.P. No doubt that investment in agriculture depend upon 
the initiative of individual entrepreneurs and the socio-economic conditions 
obtaining in the region. 
Utpal Baruah (1979) is an attempt to find out the relative 
importance of modern technology in the development of agricultural growth 
in Punjab and Haiyana. He uses a stepwise regression procedure to identify 
the influential determinants for the inter-district variation in the area under 
high-yielding varieties. He concludes that high yielding varieties are very 
much influenced by irrigation, agricultural labour, productivity in monetary 
terms, as well as educated and literate population, and are least affected by 
soil rating index in Punjab and Haryana. The study emphasises that the role 
of technological factors is more than of environmental factors in determining 
the agricultural growth. 
Singh (1979) studied the aim of this study is to describe and analyse 
these emerging patterns and to provide a synthesis of these patterns. 
Basu et al. (1979) the concept of agricultural development as used 
in present study is characterised by the higher yield or income per unit of 
land as a result of the introduction of irrigation, compared to that of 
subsistance agriculture. 
N4ohammad, N. (1981) has emphasised the use of modern 
technology for bringing about a change in agricultural output. He pointed out 
that the technological factors such as fertilizers, improved seeds, pesticides 
and new farm implements are capable of increasing the agricultural 
productivilN'. 
Sliafi (1981) studied the optimum use of land for production as 
pointed out by shafi depends to a large extent on the level of technology and 
the system of farming. In this opinion there are two ways for increasing food 
production (a) increasing the area under cultivation (b) increasing the output 
per head. He also pointed out that one of the major hinderance in the optimal 
use of the land lies in the land tenure system. 
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Quizon (1985) fertilizer is the crucial input in raising the 
agricultural productivity. It is because of its importance that the government 
intervention in the fertilizer market to encourage its more widespread 
production and use has been a common phenomena. 
The immediate outcome of the green revolution was in the form of 
increased agricultural production but view of Arshad (1986), it has failed to 
make any appreciable difference in the overall rate of agricultural growth. 
According to him the introduction of high-yielding varieties along with new 
technology and fertilizers alone cannot balance agricultural production. An 
allround production and growth in all the crops in all the regions is the only 
solution. 
The policies of increasing the fertilizers use as suggested by Desai 
(1986), should be based upon a strategy which aims at both rapidly converting 
the untapped potential into actual use and continuously raising the economic 
potential of fertilizer use through upward shift in response functions. It has 
been seen that fertilizer diffusion has been most rapid on crops and varieties 
which respond to fertilizer use dramatically, even though they did not have 
best price environment. 
Mohammad and Majeed (1986) the level of development of 
agricultural, industrial,social, anthropogenic and economic infrastructure is 
assessed with the help of 86 indicators which have been aggregated to give 
overall level of development. 
Sen (1992) suggested landuse of Rajasthan has critically assessed 
the existing landuse, and has suggested rational landuse for Rajasthan desert. 
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The author has studied the present landuse and its rotation to agricultural 
aspects including crop yield, cropping pattern during Kharif and rabi seasons 
in each of the agro-ecological regions i.e. and transitional between arid and 
semi-arid of Rajasthan Desert. 
Stola (1992) in transformation in agricultural landuse in Poland 
(1946-1988) has very systematically studied these changes in historical 
perspective.Change in the proportion of the separate forms of landuse i.e. 
between arable land, permanent grass land and perennial crops and their inter-
structure are systematically represented by orientation of agricultural landuse, 
which determines the system of agricultural use and types of agricultural 
production. 
Singh (1992) in changing patterns of crops and landuse in Haryana, 
has studied two problems simultaneously the dynamics of cropping pattern in 
the union territory of Delhi and the relevance of Von-Thunen theory in a 
region of subsistence economy with entirely different physical, social and 
economic bacground. 
Mohammad, N. (1992). In pattern of Agricultural landuse in 
Ghaghara Tapti Doab. The study reveals that the region is endowed with 
potential agricultural land but it is not properly coaxed. 
Reddy and Ramanaiah (1992) in 'Changing pattern of agricultural 
landuse in Drought Prone area', have described and explained the changing 
pattern of agricultural landuse in Anantpur district a drought prone area, 
specially with reference to dynamics and trends of crop land use, irrigated 
land and land under fallow, mutual shift of area between net sown area and 
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fallow land spatial distribution of HYV cultivation agricultural landuse 
efficiency, and spatio-temporal variation into it. 
Das and Das (1992) in 'Agricultural landuse and pressure of 
population' have studied this problem in a backward region which is beset 
with a number of natural hazards. An attempt to portray conditions of 
agricultural landuse that have fostered settlements and population expansion 
in a backward region as the study area, which is beset with a number of 
natural factors. 
Basu and Kashyap (1993) reported the predominance of non-
foodcrops in the cropping pattern of a region and the phenomenon of crop 
diversification have played a significant role in the development of 
processing activity. Crops such as sugarcane, fruits, vegetables, oilseeds, etc. 
cause the development of linkages with the rest of the rural economy leading 
to occupational diversification. 
Soundaram and Shanthi .(1995) Land utilization type in Thandalam 
and Thevaram village., Tamilnadu: Landutilization is the result of several 
factors. The nature and intensity of landuse. Intensity depends on the 
interactions of pysical and socio-economic factors. 
Lalwani Geeta (1996) the difficulties in landuse planning results 
from the contradiction between rapid technological changes which influence 
urban growth and the slow process of planning which allocates landuse. 
There are different level of contradiction in the landuse patterns. 
1. The short term needs of the population for housing and the long run 
consequences of landuse decisions. 
2. Different needs and economic functions which complete for landscape. 
3. Individual private needs which may be different from collective need 
also the differing priorities of local reigonal and national interests over 
the use of land. 
Guha and Mathura (1996) reported commercialization in agriculture 
has increasingly intensified the integration of rural markets for manufactures 
and has stimulated technological change. This has sponsored the phenomena 
of "growth lead diversification". 
Gopalkrishan et al. (1997) studied in changing landuse pattern in 
Kodayar River Basin, south India, about changes in agricultural land and 
forest cover during 1967 and 1997 of Kodayar river basin. 
Nagraj et al. (1998) studied the resources use efficiency in various 
crops under different cropping systems in Tungabhadra command area 
(Karnataka). The focus of the study was to evaluate the resource use 
efficiency in cultivation of various crops under different cropping system. An 
analysis of input use efficiency presents a glimpse of the present input use 
pattern in production of various crops under different cropping systems in the 
command area. 
Ansari et al. (2000) studied in "changing cropping pattern in Thar 
Desert: A case study of Indira Gandhi canal command area" that the cropping 
pattern has been physically and economically transformed into a productive 
region. 
Singh (2001) crop diversification refers to bringing about a 
desirable change in the existing cropping patterns towards more balanced 
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cropping system to meet the ever increasing demand for cereals, pulses, 
oilseeds, fiber, fodder, ferel etc and aim to improving the soil health and agro-
ecosystem. 
William (2002) cropping pattern in the Canadian praries thirty years 
of change. Patterns of change within the region are mapped by census 
division using averaged proportions of land in crops occupied by the main 
crops for three pairs of census years. 
Chapter - 3 
DETERMINANTS OF 
AGRICULTURAL DEVELOPMENT 
AND METHODOLOGY 
Technological change is one of the key force which alters the 
structure of agricultural production process. The term 'Technological change' 
includes all kinds of inventions and innovations aimed at increasing the 
efficiency of agricultural production (Oammen, 1966-67). The change in 
agricultural technology is veiy important aspect for rapid agricultural 
development. Its basic aim is to increase agricultural productivity and it 
mainly depends upon economic condition, size of farms, irrigation facility 
and literacy. The economic condition of the farmers reflects the impact of 
technology. 
The proper combination of various improved technological factors 
i.e. new agricultural innovations, chemical fertilizers, high yielding varieties 
of seeds, modern agricultural machineiy, pesticides, means of irrigation and 
other improved farming techniques should originate a new direction of 
fertilization of agricultural commodities and yield much higher returns. There 
are signs of substantial acceleration in the rate of application of modern 
technology in agricultural production. The physical and value productivity of 
farm resources has changed continuously under the constant flow of 
innovations in agriculture over the past half century. But now-a-days 
government is well aware about a package of improved practices including 
high yielding seeds, chemical fertilizers, better water facilities and their use, 
crop production by pesticides, improved modern implements and higher 
standard of farming, in which production increased on a much faster rate. 
The recent trend in fertilizers availability and its use in many areas shows the 
striking indication of the changes. Much attention has recently been focused 
on the rapid increase in productivity promised by the so-called high yielding 
varieties of cereals. In the development of Indian agriculture, extensive 
introduction of technological change is one of the crucial factors. 
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The technological factors throughout the histoiy of mankind in 
general and during the recent past in particular have played significant role in 
shaping the agriculture process. It is important to note that not only in 
overcoming various environmental constraints on agriculture but also in 
bringing further change and development in existing one. A number of 
methods have been adopted to increase productivity by using fertilizers and 
better techniques. Control of life process of plants has been achieved through 
improved breedings, development of hybrid seeds, researches into such basic 
processes as photosynthesis and finally control of pests and weeds through 
the development and manufacture of pesticides, fungicides and herbicides. 
It becomes clear that the average rate of the use of fertilizers is very 
low. It varies from 125 to 165 kgs per hectare which is against the 
recommended dose i.e. about 325 kgs per hectare. However an attempt has 
been made to analyse the factors which influence the use of fertilizers at 
village level. It is very clear that illiteracy is one of the major factors 
influencing the technological change in Indian agriculture. In brief the 
technological change in agriculture consists of adoption of farming 
techniques, developed through research and aimed at bringing about 
diversification and increase in production and greater economic return to 
farmers. High agricultural prodution, which influence the cropping pattern 
greatly depends on the use of fertilizers, improved seeds, irrigation facilities 
and new agricultural implements. The speedy and extensive development of 
agriculture, which is continuously affecting the cropping pattern by and large 
depends on technological change and spatial diffusion of agricultural 
innovations (Mohammad, N. 1981). 
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These aspects of agricultural innovations and their impact on 
agricultural productivity has been critically examined in the Dadri Block. 
Increase in the cultivated area is often due to technical 
improvements, as when better varieties or less costly cultural methods make 
it economically feasible to produce crops in sub-marginal areas. In any event, 
acreage as well as yield per acre must be taken into account in assessing the 
effects of technological improvements in any country(Salman & Hanson 
1964). 
It is observed that the technological implements have brought about 
a great change in the cropping pattern of'Dadri Block'. It would be significant 
to highlight and identify the various technical advances that are mostly 
responsible for the major improvements in the production of crops. In recent 
years, significant changes have occured in agricultural technology as well as 
production in India and the study area is not an exception. The new 
agricultural technology consists of biochemical and chemical innovations, 
Bio-chemical innovations are one of the gifts of science and refer mainly to 
inputs which have a physiological effect in increasing productivity. 
High yielding seeds, chemical fertilizers, pesticides etc.are 
examples of such innovations. Mechanical innovations are the gift of 
engineering and refer mainly to inputs which have a physiological effect in 
increasing periodicity of field operations. 
Biochemical innovations are generally labour absorbing, land 
saving and neutral to scale of operation, whereas, mechanical innovations are 
generally labour displacing and based on scale (Chanda, G.K. 1977) 
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Again while biochemical innovations call for a high dose of 
working capital, mechanical innovations need huge capital investment. But 
these innovations have increased production in general which ultimately 
affect the cropping pattern of total region. 
MODERN AGRICULTURAL MACHINERY & IMPLEMENTS : Modern 
machinery and implements are the most important agricultural aspects that 
can revolutionise Indian agriculture. Farm machinery and implements are of 
recent origin in India. 
It is only after independence that significant efforts were made to 
introduce modern agriculture machineiy and implements in the cultivation of 
land. In the initial stage use of such machineiy was confined mostly to the 
rich farming community who could afford the expenditure. The medium and 
small farmers still use the traditonal method of cultivation (Mirchan Dani, 
1973). 
It was in the year (1960-70) that an impetus to use modern farm 
machinery was given and educated farmers were quick to realise the 
advantages and adopted such machineiy. The farmers needed to be equipped 
with all necessary knowledge about the mechanical aid, which could help to 
improve his efficiency and keep him abreast of the technological 
advancement. As far funds to purchase agricultural machineiy, some 
agricultural cooperative banks and government institutions like National 
Bank for .^gricultul•e & Rural development (NABARD) come to the aid of 
the small and medium farmers by granting loans at reasonable interest. 
There is no doubt that such schemes have considerably helped the 
small and medium farmers in India. By means of above facilities farmers have 
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Fertilizer is key li^ pUt-Jm. increasing productivity. Every tonne of 
nutrient increases the yield by about 10 tonnes of food grains. The annual 
consumption of fertilizer is thus, a good indicator of the country's 
performance in crop production. India ranks veiy high in the world in terms 
of providing fertilizers to the farmers. A number of innovative measures have 
been taken in the direction to improve the per hectare use of chemical 
fertilizer. 
Table - 4 
Consumption of fertilizers in selected villages in (kg/ha) 
s. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
No. Name of the village 
Jarcha 
Dhum Manikpur 
Salarpur Kalan 
Khatana Dheerkhaida 
Mahabad Kalda 
Kailashpur 
Akeelpur Jageer 
Year 
1990-91 
436.50 
407.10 
392.35 
421.95 
392.85 
408.40 
436.20 
2000-01 
480.15 
443.75 
436.50 
453.96 
462.69 
465.60 
458.33 
Absolute 
change 
+43.65 
+36.65 
+44.15 
+32.01 
+69.84 
+58.20 
+22.13 
Table 4 shows the consumption of fertiliser of seven selected 
villages of Dadri block in 1990-91 and 2000-01. Maximum absolute change 
of consumption of fertilizer is observed in Mahabad Kalda (69.84 kg/ha) 
followed by Kailashpur (58.20 kg/ha), Jarcha (43.65 kg/ha) whereas 
minimum consumption of fertilizer is found in Akeelpur Jageer (22.13 kg/ 
ha). The reason behind this is that farmers are veiy much aware of the new 
technology and meet to earn maximum in less time. 
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HIGH YIELDING VARIETIES (HYV) OF SEEDS 
Almost eveiy cultivator knows the potentiality of high yielding 
varieties of seed for raising the level of return from the crop. No other method 
of agricultural improvement has faster response and adoption from the farmer 
as is high yielding varieties of seeds. For the improvement of agricultural 
development, Spragur (1954) and Saloman (1964) interpreted the importance 
of seed in their statements. 
The HYV programme is the main plan of the new agricultural 
strategy and policy. A event in yearly improvement of Indian agriculture has 
been the introduction of HYV of seeds in a number of field crops particularly 
hybrid varieties of millets. This programme covers major food crops, namely 
wheat, rice, maize, jawar and Bajra. The success of this programme has 
revolutionised agriculture and has brought a marked and rapid increase in the 
foodgrain production in the countiy. Since 1965-66 which is known as base 
year of the new agricultural strategy, the wheat production has shown a 
growth of more than 76 per cent. 
The progress under maize, jowar and bajra was however small 
mainly due to the lack of suitable hybrid seeds. The coverage of area under 
this programme has registered a sharp increase from 18.9 lakh hectare in 
1966-67 to 4.20 crore hectare in 1978-79. Among the five crops included 
under the programme, high yielding varieties of wheat have proved a big 
success. 
In fact, the increase in wheat output has become an important 
stabilising factor in foodgrain production in the country. The cultivation of 
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wheat is now fast spreading even in non-traditional area such as east Bihar, 
Bengal, Maharastra, Assam and Orissa. A significant progress has also been 
made in the cultivation of HYV of rice, although the pace of development is 
not as fast as in the case of wheat. This is due to the fact that the bulk of the 
crop is grown in the Kharif season which is subjected to the variation of 
monsoon, characterised by drought or floods and severely damaged by pests 
and diseases. Moreover in Rabi season when rainfall is low and water 
management is easier, the high yielding varieties give much better results. 
An important development in cultivation is replacement of coarse 
high yielding varieties of rice by high quality fine grain varieties like Ratnam 
Vijaya, 1.R.20 and Mahsuri. As a result of the introduction of HYV, rice 
production is increasing at a faster rate in the non-traditional rice growing 
states like Punjab, Haryana, and Western Uttar Pradesh. Much of the rice 
production in these states is offered for procurement to the central pool 
because of limited local consumption. 
Tiie objectives recognised for a systematic use of HYV, include the 
continuous supply of breeds stock, adequate arrangement for production of 
high yielding varieties of seeds, arrangement for seed processing, storage and 
seed certification. The countiy has attained self sufficiency in seeds of high 
yielding varieties and became a strong exporter of seeds. 
NET IRRIGATED AREA 
Over a large areas in the country amount of rainfall during the 
growing period is generally inadequate. The rainfall distribution is poor in 
relation to crop need. Lack of soil moisture regime reduces crop 
yields.(Robinson, 1972). 
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The annual temperature and other factors favourably coordinate 
with the crop growth, however the distribution of rainfall is not satisfactory. 
A high percentage of rainfall is received in certain months i.e. from June to 
September. Due to unfavourable rainfall farmers could cultivate only one 
crop. For growing crops more than once, irrigation is a prerequisite 
irrespective of the source of water, it may be rivers, canals, wells or tanks. 
Beside these sources, rainfall is natural source which provides adequate 
moisture for the crop. 
Irrigation is the most important input in the process of agricultural 
production. The irrigation facilities in all the regions are not uniform due to 
economic disparity. More than two third of Indian agriculture is carried out 
by means of rainfall. In many areas agricultural production would not be 
possible with out irrigation. Irrigation maintains production at reasonable 
level and stops crop failure. The most suitable policy of irrigation varies from 
one area to other depending upon the fertility of soil. 
Agricultural productivity greatly depends on the availability of 
water, its proper use and management. Irrigation is not only essential to 
sustain crop productivity but also its assured that timely supply is a pre-
requisite for diversifying agriculture and for enhancing resource efficiency of 
related inputs. Irrigation can thus be the key input, offering the possibility of 
the greatest increase in the value of production, particularly when used in an 
appropriate combination with other inputs (Davis, 1966). 
Indian agriculture is a gamble of monsoon. Rainfall is a common 
phenomenon and it is characterised by erratic and uncertainty of rainfall. 
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Therefore, adequate and assured irrigation is very necessary for higher 
agricultural productivity together with other inputs which includes chemical 
fertilizers, high yielding variety of seeds and use of pesticides, insecticides, 
fungicides etc. 
Table - 5 
Net irrigated area to total net cropped area (in hectare) 
Name of the Villages 
Jarcha 
Dhum Manikpur 
Salarpur Kalan 
Khatana Dheerkhaida 
Mahabad Kalda 
Kailashpur 
Akeelpur Jageer 
1990-91 
1010 
807 
340 
396 
254 
106 
61 
2000-01 
1030 
814 
365 
410 
262 
112 
69 
Absolute change 
+20 
+7 
+25 
+ 14 
+8 
+6 
+8 
Table 5 showing the net irrigated area to the total cropped area 
during the year 1990-91 to 2000-01. Maximum net irrigated area is found in 
Salarpur Kalan i.e. +25 whereas, minimum is found in kailashpur i.e. +6 
during this decade. All village in Dadri block showing positive absolute 
change because now farmers are not depend on rainfall and from traditional 
farming they are moving toward high technology and awareness among them 
is increasing during this decade. 
Table 6 
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Use of Pumpsets in sampled villages 
Name of the village 
Jarcha 
Dhum Manikpur 
Salarpui" Kalan 
Khatana Dheerkhaida 
Mahabad Kalda 
Kailashpur 
Akeelpur Jageer 
Number of 
Pumpsets 
in 1990-91 
124 
112 
65 
57 
26 
41 
20 
Number of pump 
in 2000-01 
153 
131 
75 
69 
46 
60 
52 
Absolute 
change 
+29 
+ 19 
+ 10 
+ 12 
+20 
+ 19 
+32 
Table 6 shows that number of pumpsets has increased in Akeelpur 
Jageer from 20 to 52 and shows absolute change i.e. 32, followed by Jarcha, 
Mahabad Kalda, Dhum Manikpur and Kailashpur in the year 1990-91 and 
2000-01. 
It has been recently suggested that the country can be divided into 
three broad groups of areas, viz. water supply, stabilit)^ of production and 
different policies. The first area where there is an assured water supply both 
in volume and in spread either from assured rainfall or from source of 
irrigation eg.tube-wells, deep bore wells, canal from rivers or storage dams, 
does not unduly dependent on the monsoon (Sen, 1967) 
lirigation, also support other technological factors like fertilizers 
and better seeds. The maximum efficiency of fertilizer depends upon 
irrigation, and in the same place better seeds can only show their impact if 
they are applied with required irrigation. 
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The main sources of irrigation in India are : 
(a) Canals bringing water from the rivers/local streams 
(b) Tanks and ponds. 
(c) Wells 
For getting the maximum benefit from irrigation, firstly, the land 
requires an increase in the number of canals, wells and tanks. Secondly, the 
loss of irrigation water through evaporation and seepage must be reduced 
through various techniques. Thirdly, type of techniques selected should be 
such that the water should be available in sufficient level in an economical 
way. For this purpose water lifts may be governed by men, bullocks or 
mechanical power such as oil engine or electric motors. In India, lastly in 
India, the method of irrigation being used is not efficient enough. The 
selection of most suitable fertilizers applied will contribute greatly towards 
increasing crop yields. 
Irrigation is indeed the life breath of agriculture. Very often it plays 
a decisive role in selection of crops to be sown, cropping pattern, intensity of 
cropping, extent of yield and the time of sowing the crops. 
A number of analytical studies have proved that India can increase 
its agricultural production to a large extent, if adequate and assured irrigation 
facilities are available (Mohammad, 1981). 
The farmers having adequate and assured irrigation facilities adopt 
improved agricultural practices much earlier as compared to other. 
MECHANIZATION IN AGRICULTURE : Mechanization plays a very 
significant role in revolutionising Indian agriculture. Modern implements for 
ploughing the land are the use of tractor run by steam power. At each stage a 
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new device with better performance has replaced the older one resulting in an 
increase in the level of output and other things remaining equal. This process 
of mechanization is termed as technological change. The farmer needed to be 
equipped with all the necessaiy knowledge about the mechanical aids which 
could help his efficiency and keep him acquainted of the technological 
advancement taking place elsewhere in the world. 
Table 7 
Use of Tractors in sampled villages 
Name of the village 
Jarcha 
Dhum Manikpur 
Salarpur Kalan 
Khatana Dheerkhaida 
Mahabad Kalda 
Kailashpur 
Akeelpur Jageer 
Number of 
Tractors 
in 1990-91 
25 
12 
37 
22 
5 
7 
15 
Number of 
Tractors 
in 2000-01 
40 
20 
60 
40 
12 
16 
28 
Absolute 
change 
+ 15 
+8 
+23 
+ 18 
+7 
+9 
+ 13 
Tractor is also one of the modern technique used by the farmers. 
Data shows that number of tractors increased in use in Salarpur Kalan village 
i.e. from 37 to 60 (absolute change +23) whereas minimum is in Mahabad 
Kalda in 1990-9] and 2000-01. 
The electric power and diesel play significant role in the 
development of agriculture especially in the mechanization and 
rationalization of farm operation. The electric pumps and oil engine pumpsets 
are widely used for lifting water for irrigation. Power is used in various 
63 
agriculture operations such as lifting of water from tube-wells, tanks, rivers, 
spraying of plant pesticides, harvesting, threshing and crushing. 
Mechanization has also increased the acre yield of crops to cases by 
permitting more timely preparation of the ground, seeding, cultivation and 
harvesting (Salmon, 1964). In Japan also mechanization increased yield of 
crops more rapidly than population. This production has increased by the use 
of fertilizers and modern mechanization. Aeroplanes are used almost 
exclusively for seeding rice and for application of fertilizers to rice field in 
California. 
The topographical conditions in India are marked by vast contrast 
from region to region. The farm machinery, tools and implements require a 
minimum space to work. Size of the enterprise influence all aspects of 
mechanization. Most farm implements and machinery could not be fully 
utilized on small farms, as the size of enterprise influence all aspects of 
mechanization (Culpin, 1959). Mostly, the acreage to be dealt with or size of 
job to be done is veiy small, but to solve this problem. This invention of new 
machinery, tools and implements which will be suitable for physical 
conditions and farm size. 
The most striking feature of the mechanization of Indian agriculture 
is low village economy, agricultural need and the maintenance of machinery. 
The existing economic condition of Indian farmer is so poor that neither they 
can procure machines and new implements nor they can maintain it. This 
serious problem can only be solved with the aid of government and co-
operative societies and the better organizational setup needed for optimum 
utilization of machinery. 
64 
The basic mechanization components of new revolution in 
agriculture is wide use of farm machinery, tools, implements, rationalization 
and application of science to different phases of production viz. improving 
the soil and making it suitable for cultivation. First step towards agrarian 
reforms, include mechanization which is essential to expand food supplies 
for a growing population and raw material supplies for industries. 
Mechanization makes possible cultivation practices more effective. It also 
helps to make operations of definite times. Agriculture plays an important 
role in the enhancement of economy of the entire country. 
CROPPING INTENSITY 
The cropping intensity implies a farming region where more than 
one crops are raised in a single year (Singh, 1979). It is the ratio of the 
harvested land to the arable land. Thus the cropping intensity signifies a time 
period when the combination of land, labour, capital and farm management is 
capable of yielding maximum economic net return (Tandon & Dhondyal, 
1967). The productivity signifies the total amount of yield per unit of land by 
the application of available farm technology within a given socio-economic 
condition (Mishra, 1980). This means greater the intensity of farming greater 
the productivity. Hence to ensure a high level of crop productivity it is 
essential that high level of cropping intensity should be maintained and the 
farming fields should be subjected to multiple cropping (Mishra, 1989). 
As the cropping intensity is a function of various social, economic, 
technological and environmental factors and as it varies from region to 
region, the spatial analysis of cropping intensity form an integral part of the 
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geographic study. Singh (1974) prefers a new term altogether viz. 'land 
capability' to express the intensity of cropping in a cropping region. The 
method of measurement being, more or less the same. The cropping intensity 
can be measured by following formula (Singh, 1979). 
Total cropped Area 
1 = X 100 
Net sown area 
For present study the values of the cropping intensity have been 
obtained at the seven selected villages and have been tabulated in Table 8. 
Table - 8 
Cropping Intensity in Sampled Villages (in Percentage) 
Name of the Villages 1990-91 2000-01 Absolute change 
Jarcha 131.07 158.21 +27.14 
Dhum Manikpur 119.34 143.78 +24.44 
Salarpur Kaian 156.31 136.90 -19.41 
Khatana Dheerkhaida 147.74 146.83 -0.91 
MahabadKalda 119.52 121.43 +1.91 
Kailashpur 199.32 159.84 -39.48 
Akeelpur Jageer 158.57 165.67 +7.10 
The above table describe the cropping intensity of selected villages 
in Dadri block during 1990-91 to 2000-01. Jarcha village which is the largest 
village of Dadri block showing maximum absolute change (+27.14) during 
this decade. Whereas, minimum absolute change is found in Kailashpur 
village (-39.48) followed by Salarpur kalan (-19.41) and Khatana 
Dheerkhaida (-0.91). Maximum absolute change in cropping intensity is due 
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to farm management, labom* and different technologies adopted by the 
fanners. 
AVERAGE YIELD OF FOODGRAINS 
Table - 9 
Average Yield of Foodgrains in Sampled Villages (in percentage) 
Name of the Villages 
Jarcha 
Dhum Manikpur 
Salarpur Kalan 
Khatana Dheerkhaida 
Mahabad Kalda 
Kailashpur 
Akeelpur Jageer 
1990-91 
51.73 
50.21 
46.00 
47.47 
46.48 
50.84 
50.77 
2000-01 
57.84 
56.57 
51.26 
56.86 
58.46 
57.02 
56.30 
Absolute change 
+6.11 
+6.36 
+5.26 
+9.39 
+ 11.98 
+6.18 
+5.53 
Table 9 shows the average yield of foodgrains in selected villages 
of Dadri block dming 1990-91 to 2000-01. All villages in Dadri block 
showing positive results (absolute change). Maximum absolute change is 
found in Mahabad Kalda (11.98) followed by khatana Dheerkhaida having 
absolute change (+9,39) due to better fertile soil and adoption of new 
technology in these villages. 
USE OF PESTICIDES AND CONTROL OF DISEASES 
The analysis of various pesticides is done by several institutes 
including the Control Food Technological Research Institutes (CFTRI), 
Mysore, and Indian Agricultural Research Institutes (lARI), New Delhi. 
About one thousand pesticides are used in agriculture, of which hundred are 
insecticides, 50 herbicides, 50 fungicides, 20 nematicides and 30 other 
chemicals. 
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DDT is used as a pesticide to kill insects that destroy crops. This 
type of pesticide has improved the economic social and health status of 
developing country. 
The use of pesticides in agriculture began slowly with the 
realisation that they were necessaiy for crop production.The consumption of 
pesticides increased from 3,750 tonnes per annum in 1952 to 25,000 tonnes 
in 1957 and 45,000 tonnes in 1962. During the period 1970-80 pesticides 
were used for soil and seed treatment also. 
In the recent years agricultural scientists are tiying their best to 
raise more food to feed the hungiy millions that are being added to our 
population each year. The task of increasing food production has many 
problems,one of the most formidable is the control of weeds, insects and 
pests. Weed grow the consume the soil moisture, light and food nutrients and 
thus reduce the yield of the main crop. Furthermore, weed increase the cost 
of cultivation lowering the quality of crops harbouring insects and diseases 
and by increasing the cost of maintaining irrigation and drainage channels. 
Weed grows on land as well as water and all types of soil at all elevations and 
in all seasons. It has been estimated that the average yearly loss due to weeds 
in crop land is greater than animal and plant diseases. A large proportion of 
the farmer's work goes into the struggle with weeds. According to an 
estimate, one year's seeding means seven years weeding. 
Some weeds are poisonous to human beings and livestock.Usually 
weeds grow faster than crop plants and thus shade them from full sunlight. 
The seasonal weeds with broad leaves are the most effective in shading the 
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crops and decrease yield. The only way to avoid loss in crop production by 
weeds is to control the weeds by practising clean cultivation. If the proper 
weed control in all farms of India are practised there will be 10 to 25 per cent 
increase in agricultural production. Furthermore, insects and pests are the 
most dangerous elements which effectively destroy and reduce the production 
of crops. For plant protection, insects, diseases and pests can be checked to 
increase the yield of the crop. The organism causing disease to crop may be 
either plants or animals. The animal pests which destroy crops include 
insects, snails, slugs crobs and rodents and large animal pests which include 
wild boar, jackel, deers and elephants. 
Various methods are used to control insects, diseases and pests. 
These method which are preventive rather than curative are 
chemical,biological and genetical. Preventive measures consist of only minor 
techniques of farming adopted by farmers such as clean cultivation and good 
sanitation. 
The use of chemicals for controlling the disease and pests are 
widespread in the world at present. The chemical used in agriculture for pests 
and disease control depend to a large extent upon availability of suitable 
machinery for applying them because it is used in different forms such as 
dust, sprays or grass.The three main groups of pest control chemical are the 
insecticides, herbicides, and the fungicides. Chemicals such as DDT, 
Parathion, Diathion, Schadam, TMPP, and METP. Still 2,4 S.T.and TAC have 
been recently introduced and various techniques are used for application of 
these chemicals in the fields. In addition the control measure resulted in 
raising the level of agricultural production. 
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DDT plant come into existence, conservating seed selection, 
developing plant protection i.e. plant breeding, crop protection, pest control, 
use of atomic energy and several other scientific methods of raising yield per 
hectare,chemicalization or sufficient use of chemical fertilizers, irrigation, 
utilization of water resources, rural electrification or provision and use of 
electricity on farms and for agro-industrial purposes means of development 
of modern transport and communication. 
DATA BASE AND METHODOLOGY 
The data has been collected from both the primaiy and secondary 
sources during the year 1990-91 to 2000-01. It includes seven selected 
villages : Jarcha, Dhum Manikpur, Salarpur Kalan, Khatana Dheerkhaida, 
Mahabad Kalda, Kailashpur and Akeelpur Jageer. Most of the data have been 
collected from various published and unpublished records of statistics 
department and record room of Dadri tehsil. Statistics department of Noida, 
Soil Survey Department of Noida, Forest Division of Noida. Various books, 
research journals and periodicals have been consulted which are available in 
the seminar library of the Department of Geography, A.M.(J., Aligarh, 
Maulana Azad Library, Aligarh, Lady Ratan Tata Libraiy, Delhi University, 
Delhi. 
The primary data has been collected on a very small scale, there 
v\/as no structured questionnaire only personal observation was made to assess 
the problems of the farmers and to know the general cropping pattern of the 
farmers. Ten years data (1990-91 to 2000-01) has been analysed to know the 
cropping pattern in the block. The study has been highlighted by the detailed 
study of seven sample villages selected on the basis of village area. 
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The data related to land use/land cover change has been collected 
from Dadri tehsil during the year 1990-91 and 2000-01. Whereas, data 
showing the trend of cropping pattern taken of various crops during this 
decade has been collected from statistics department of the block; climatic 
data have been collected from the Indian Meteorological Department (IMD) 
East Arjun Nagar, New Delhi. 
The base map of the study area and its physiography and drainage 
pattern has been collected from the Dadri block, and Map sales office, survey 
of India. Janpath, New Delhi, having toposheet No. 53 H/10 of 1:50,000 
scale. 
METHODOLOGY 
Geographical study of agriculture and its development is essential 
for the areas which have high degree of variations in agricultural inputs and 
production. Generally the agricultural variation is influenced by agricultural 
inputs. This work is entirely based on the primary and secondaiy sources of 
data obtained from 1990-91 to 2000-01 and agricultural statistical bulletins. 
The data of landuse/land cover changes and cropping pattern of seven 
selected villages has been analysed in various ways to study the temporal 
change over a period often years (1990-91 to 2000-01). The changes has 
been brought out by calculating simple percentage of both the years and its 
variation from the base year. 
To analyse the crop combination of seven selected villages it has 
been calculated by the means of Weaver method. The formula is 
d= 
N 
d = Crop combination 
Sd = Square of standard deviation 
N = No. of crops 
To assess the crop diversification of seven selected villages, the formula 
given by Gibbs-Martin Index of diversification (1962) has been taken under 
1X2 
Index of diversification = 1 
(SX)2 
Where X is the percentage of total cropped area occupied by each crop or 
hectareage under an individual crop. 
To analyse the level of agricultural development the indicators 
taken from the Mohammad, N. in his articles on "Agricultural Development 
and Environmental" degradation in Sonipat District Haiyana. On the basis of 
data for agricultural development it has calculated by taking 6 indicators of 
agricultural development. The indicators are given below. 
Consumption of fertilizer in kg/hectare 
Cropping intensity in percentage 
Net irrigated area to total net cropped area 
Number of tractors /lOO hectare of cropped land 
Number of pumpsets / 100 hectare of cropped land 
Average yield of foodgrain 
As the selected indicators are of different nature and character, they have 
been converted into comparable units by standardizing them with the help of 
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following formula : 
X,- X 
S.D. 
where, 
Z| = Standardized score for the ith observation 
X| = Original value of the observation 
X = Mean for all the values X, 
S.D. = Standard deviation of X 
After working out the Z score of all the indicators, each indicators has been 
taken separately which gives a composite index of agricultural development 
for all the seven selected villages of Dadri block given the range on the basis 
of there categories such as : 
1. High - More than+0.50 
2. Moderate - +0.50 to -0.50 
3. Low - Less than -0.50 
Chapter - 4 
CROPPING PATTERN 
AND 
DIVERSIFICATION 
LANDIJSE 
Landuse is an important aspect of geographical studies and the 
progress of an area can be measured to a certain degree by the way which its 
land is used and maintained (Rao, 1986). 
Land utilization is the process of the exploring the landuse for a 
specific objective. Land utilization is infact the expression of the natural and 
human environment which is strictly connected with physical, climatic and 
pedological conditions as well as human activity that modified those 
conditions to fulfill particular goals (Vanzetti, 1972). 
CONCEPTUAL FRAMEWORK OF LANDUSE 
According to J.W. Fox, landuse is defined as the actual and specific 
use to which the land surface is put in terms of inherent landuse 
characteristic. The term 'land utilization' is the process of exploiting the 
landuse for a specific objective. These two terms, used for two situation'' are 
conservation and utilization, thought it is becoming customary to employ the 
word 'use' for the latter also. 
Clawson (1965) lists nine concepts of land although he is little 
concerned with the conceptual meaning of the use of land. Landuse is that 
group of associated human activities by which the land is made to yield 
products of value to man. In other words it is asserted that landuse is not 
limited to vegetative cover as is commonly assumed (Wood, 1972). 
Barlowe and Johnson (1954) as land economists, preferred to use 
the term 'land' resource utilization. 
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They argued that land resource utilization is central to all discussion 
of land problems and policies. Its significance is further enhanced in the area 
where the kind and degree of landuse is the crux of the economy of the 
inhabitants. In their opinion, land utilization is concerned primarily with the 
characteristics, conditions competitions, shifts and adjustments in landuse 
that arise in the utilization of land resources. It includes the study of land 
resources from the standpoint of their economic contribution to both the 
individual and society with a view to determining in what way and for what 
purpose resources may be used most efficiently. It also involves the physical 
response of land resources to vaiying application of capital and labour, the 
individual and social contributions and benefits of crop landuse and the 
operational effects of land policies and programmes on the uses of land 
resources. 
In fact, land becomes a matter of economic significance when 
people start using it^  compete with other uses, adjust on price benefit-basis 
and shift according to current demand.. In this way, utilization of land 
resources become the result of the economic forces such as that of interplay 
of supply and demand (Roland, 1947), Thus, it is the interrelationship of the 
supply and demand foctors that affect land resources as its answers are found 
largely in the physical and biological framework within which landuse takes 
place (Barlowe, 1961). 
It is observed that landuse in any kind of permanent or cyclic 
human intervention to satisfy human needs either material or spiritual or both 
from the complex of natural and artificial resources which together are called 
- 'land'. Land carries ecosystems, land utilization is the application of human 
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controls in a relatively systematic manner to the key elements within any 
ecosystem in order to derive benefit from it. Man, although, an inherent part 
of ecosystem in which he lives, places himself to some extent outside the 
system and tries to manipulate it. Land being the carrier of those ecosystems 
which provide the most benefit to mankind is the overall natural resources. A 
resource is there to be used and use takes place in specific areas and at 
specific localities. It is further clarified that the concept of landuse is often 
considered a relatively stable subject related mainly to the use of which the 
land in a certain region at a certain time is put. Landuse is the result of a 
continuous field of tension created between available resources and human 
needs and acted upon by human efforts (Vink, 1975). 
The use of land use is influenced by the interplay of many factors, 
constantly changing their relationship with one another, rapid technological 
changes have created new needs which demand more land at the same time 
new ways of using land. Building technology makes possible a more intensive 
use of land, the construction of road, the opening up of new region. 
With the help of landuse study one can also indicate vacant land 
capable of reclaimation fragmentation of holding, marshy and unirrigated 
land. In this way the relocation of settelments is necessary on vacant land and 
that also ensures a planned development of settelment on predetermined site. 
Land use study should not be made for a static time period but the study of its 
temporal changes is necessary for future use. Thus the study of land 
utilization is of immense value for planning agricultural growth organized 
urbanization and regional development. The aim of all the agricultural 
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planners therefore should be to record the present landuse on large scale maps 
which should be a basis for the assessment of the use or misuse of land. It is 
therefore appears, necessary to conduct a field to field survey throughout the 
country and to ascertain the impact of geographical conditions on the 
agricultural landuse and cropping pattern. The interpretation of landuse maps 
shall be helpful in determining whether the land is under profitable usage or 
is being misused. 
Landuse and land cover change studies within the context of global 
change need a clear definition of four fundamental aspects. Land cover, 
conversion, landcover modification and landuse change (IGBP, 1993). 
1. The term landcover refers to the physical characteristic of earth's 
land surface and immediate substance, including biota, soil, topography, 
desert, ice, forest, surface and ground water, and other physical features of 
the land, including those created by human activities such as mine exposures 
and settlements. Landcover can be classified according to numerous criteria, 
depending on the scientific purpose for which the classification is being 
developed. Examples of some broad categories of landcover include boreal 
forest, tropical savannah, temperate grasslands, croplands, wetland and 
settelments. 
2. Landuse refers to the purposes for which humans exploit the 
landcover. in other words land use is the intended employment or managment 
strategy placed on land cover type by human agents of land managers. 
Common land uses include agriculture, grazing,forestry, mineral extraction, 
and recreation. 
\ 7 7 
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Several examplesvillustote the difference between landcover and 
use. Cropland designate a landcover type of soil, water and cultivated plants. 
In contrast, agriculture, a landuse refers to a system of human inputs and 
management that sustains this landcover. Forest a landcover dominated by 
woody species, which may be exploited for uses as varied as recreation and 
tourism, timber production, rubber tapping, toddy tapping, fuel wood or 
wildlife conservation. Change in human landuse are frequent covers of 
landcover conversion and modification. Shifts in intent and management 
constitute landuse change. Landcover and landuse changes may be grouped 
into two broad categories; conversion and modification. 
3. The term landcover conversion refers to the complete replacement 
of one cover type by another : tropical forest by pasture, for instance such 
landcover conversion usually have large impact on biogeochemistry and on 
water and energy balance. For Example, the carbon content of the biomass in 
a nature tropical forest may be on the order of 180 metric tons carbon per 
hectare, while its conversion to pasture leaves only 5-10 metric tons per 
hectare (Houghton and Skole, 1990). 
This particular landcover conversion is therefore an important 
source of carbon dioxide to the atmosphere. 
4. Landcover modification, in contrast, refers to more subtle changes 
that affect the character of the landcover without changing its overall 
classification. Modification typically results in degraded ecosystem, such as 
an overgrazed grassland or impoverished forest. The environmental impacts 
of modification are thought to be considerable, if not as vvell documented as 
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for conversion (Houghton, 1991). Forest trace, gas releases and overgrazing 
have been associated with desertification, though its global significance is a 
matter of controversy. Land utilisation is the application of human control in 
a relatively systematic manner to the key element within any ecosystem in 
order to derive benefit from it. 
The purpose of landuse classification is to maximise the land for prosperity. 
The pattern of landuse is influenced by several interrelated factors like the 
environmental, socio economic and also the scientific management of the 
landuse. Landuse pattern can be studied in terms of four dimensions -
(a) Physiography and water availability/potentiality 
(b) Forest cover 
(c) Availability of livestock 
(d) Natural and human constraints of land utilization 
National Atlas organization in (1957), classified the land into nine categories: 
(i) Forest, (ii) Scrub, (iii) Arable land, (iv) Arable land with trees, (v) 
Plantation, (vi) Pasture, (vii) Waste land, (viii) Alpine grass and scrub, (ix) 
Glaciated region. In 1968 the Diagnostic survey of the Damodar valley region 
has classified land into 10 major categories : (i) Field crops, (ii) orchards, 
(iii) Dense forests, (iv) Light forest (v) Non-agricultural area, (vi) 
Unproductive land, (vii) Water bodies, (viii) Culturable waste, (ix) Villages, 
and (x) cities and towns. While classifying the landuse pattern of Dadri block 
in Gautam Budh nagar has been classified into seven categories (i) Forest, 
(ii) Non-agricultural land, (iii) Waste land, (iv) Pasture land, (v) Fallow land, 
(vi) Net area sown, (vii) Area sown more than once. 
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Land Utilization of Sampled Villages in Dadri Block 
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2000-01 
• Forest 
H Pasture land 
S Non Agricultural land 
S Fallow land 
Fig. 5 
D Waste land 
0 Net area sown 
8 1 
LANDIJSE CLASSIFICATION OF DADRI BLOCK : 
The land utilization of the area under study is from 1990-1991 to 
2000-2001 of seven villages which are classified into seven categories. 
1. FOREST : 
The study region is a flat plain. Because of this feature the area has 
small patches of forests in all the selected villages of Dadri block. 
Forest in this region are not natural but man-made or plantation has 
been done to avoid environmental and socio-economic problems. The total 
area under forest during 1990-91 was 16 hectares having 0.37 percent of 
seven villages and it increased upto 29 hectares (0.68 percent) in 2000-01 out 
of sev en selected villages in the study area. 
The forest area has been increased from 0.51 per cent to 1.88 per 
cent in Dhum Manikpur village. In other villages the forest area has been 
decreased very rapidly. The reason behind this is that the area is very near to 
Noida and Delhi and very much influenced by the physical and socio-
economic factors. The forested land has been turned into either residential 
purpose or industrial growth. Day by day forest are decreasing due to human 
needs and environmental degradation. 
2. NON-AGRICULTURAL LAND : 
This category comprises of a number of different types of land 
which is not available for cultivation under the existing circumstances. This 
type of land is occupied by buildings, roads, railway tracks, factories, water 
bodies etc, and other land put to use other than agriculture. This land cover 
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an area of 465 hectare and 10.95 percent in 1990-91 whereas in 2000-01 it 
increasaed to 0.22 percent respectively. This use of land ranks second only to 
net sown in the region. As compared to Noida, it is highly developed region 
and Dadri is much influenced in all respects due to their day to day activities. 
This land is however, considered detrimental to balanced rural agrarian 
economy because to productive land is usurped by unproductive uses. There 
are seven villages taken on the block out of these, three villages such as 
Mahabad Kalda, Kailashpur, and Akeelpur Jageer having high variation in 
percentage of land under non-agriculture use dm i^ng 1990-91 to 2000-01. Out 
of these three villages high non agricultural land is in Kailashpur 6.87 per 
cent which is one of developed village in the block during this decade. And 
lowest is in Khatana Dheerkhaida 7.91 per cent which remained static during 
this decade. The reason behind non-agricultural land in this block is that these 
villages are developed and most of the land is put into residential and 
industrial purposes. 
3. WASTE LAND : 
Waste land area includes encroachment of wild weeds, floods and 
erosion, poor drainage, scarcity of water distance from settlement sites etc. 
The culturable waste land in the area during 2000-2001 is 8.29 per cent (352 
hectare) of the seven selected villages. In comparison to 1990-1991 it slightly 
extends from 7.73 per cent to 8.29 per cent during this decade. Waste land of 
all the villages except two, Jarcha and Salarpur Kalan has increased slightly 
between 1990-1991 to 2000-2001. The reason behind increased waste land in 
block is waterlogging, soil erosion and scarcity of water. Due to some patches 
of water bodies, the area remained in waste land category. 
4. PASTURE LAND : 
These cover all grazing lands whether they are permanent pasture 
or not. In the area all the villages show a negative growth in pasture land 
because the population in these villages used to grow fodder instead of going 
to grazing land occupied by pasture land. This foddeer gives direct earning to 
the fanners. The total area of pasture land during 2000-01 is 68 hectare (1.60 
per cent) and declined to 0.99 per cent during 1990-91 to 2000-01 in seven 
selected villages out of these seven villages, highest decline of pasture land 
was in Salarpur Kalan which decreased from 6.07 to 0.89 per cent during this 
decade. Rest of other villages either remain stagnant or at slight decline in 
the study area. 
5. FALLOW LAND : 
In Dadri block fallow land has included both current and older 
fallow land of seven selected villages. The total area of fallow land in the 
block is 392 hectare (9.23 per cent) in 2000-01 which slightly increased to 
7.61 per cent during 1990-91. Fallow land has been increased in Jarcha and 
Salarpur Kalan. The fertility rate of soil is decreased very rapidly. Secondly, 
due to political reason Mayavati Govt, has distributed land to Harijans cutting 
small lands in which agriculture is not possible and farmers of these villages 
left there land fallow. 
6. NET AREA SOWN : 
Net area sown denotes the geographical extent of cultivated or 
sown land during a particular year. The Net Area sown in the area has been 
reduced from 70.72 per cent to 69.00 per cent in 2000-01 in seven selected 
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villages. The Net Area sown shows decrease because of the gradual 
conversion of agricultural land into built-up area. The ratio of Net Sown Area 
in the block varies from region to region depending mainly upon the surface 
conditions including the fertility of soil, availability of water for irrigation 
and technological development. Among seven villages of Dadri block, 
improved irrigation facilities coupled with supply of measures seeds and 
mechanism of agriculture have been responsible for an increase in Net Area 
Sown. 
Khatana Dheerkhaida 87.70 per cent, Mahabad Kalda 84.30 per 
cent and Kailashpur 92.5 per cent having high net sown area and rest of the 
villages shows tremendous decrease during 2000-01. The reason behind this 
decreasing trend is that this block is near N.C.R. Delhi. It is veiy much 
influenced and the area is slowly occupied by the residential, small scale 
factories and market area for nearly villages which has left very small acreage 
of land under Net Sown Area. 
7. AREA SOWN MORE THAN ONCE : 
The total area sown more than once in seven selected villages is 
32.07 per cent during 2000-2001 in this block. It has been increased to 6.85 
per cent respectively. The area sown more than once has been increased in 
Jarcha to 37.38 per cent and in Dhum Manikpur to 30.71 per cent during 
2000-01. Other villages in the block show more decline in area sown more 
than once. The reason behind this is that both Jarcha and Dhum Manikpur are 
developed villages in the area and people used to grow cash crops to get more 
profit, as both the villages are self sufficient, they do not depend on Dadri for 
any reason. 
CROPPING PATTERN 
Cropping pattern means the proportion of area under various crops 
at a point of time. According to Giri and Misra (1983), cropping pattern 
involves the description of area under various crops and change there in 
overtime gives a clue to understand the option preferred by farmers. The 
cropping pattern differ from region to region both in time and space, and it is 
largely governed by the physical, cultural and technological factors. 
J.S. Kanwar (1972) "Cropping pattern means both the time and 
space sequence of crops". It includes the diversification of most efficient 
crops of the region which is considered a homogeneous soil and climatic belt, 
the rotation in which the crop fits in and the intensity of cropping. In terms of 
cropping pattern for a farmer it mean even cropping scheme and crop 
intensity suited for the farm. 
A cropping system is a kind and sequence of crop grown on a given 
area of soil over a period of time. It may be a regular rotation of different 
crops in which the crops follow a definite order of appearance on the land or 
it may consist of only one crop grow year after year on the same area (mono-
culture). Generally, the cropping pattern adopted by the cultivators should be 
so flexible as to be based on the following : 
1. The crop should not accentuate certain diseases as a result of a fixed 
continuous rotation; 
2. The crop should not exhaust on some specific plant nutrients from a 
particular depth in the soil; 
3. The crop should be fertility building and soil improving; 
4. It should fetch handsome returns to the farmer and should provide the 
farmer employment and income all the year round. Moreover, the crop 
should ensure the optimum utilization of his resources, particularly, 
inputs like irrigation water, fertilizers, insecticides, equipments and 
power (Singh, 1986). Shift in cropping pattern is perceptible since the 
second phase of green revolution. The major shift in food grains. The 
coarse grains like maize, bajra, barley, gram and even oilseed 
comprised a little proportion. There had been a phenomenal decline in 
favour of wheat and rice. 
CHANGING CROPPING PATTERN IN DADRI BLOCK 
The study area is a part of Gautam Budh Nagar in which Dadri 
block has been taken to illustrate the cropping pattern during the last 10 years 
at village level. Seven sample villages have been taken to show the changing 
cropping pattern in the study area. During 1990-1991 to 2000-2001, cropping 
pattern of the area has undergone some changes. It appears a shift in favour 
of cash crops and to superior cereals against inferior cereals. 
A dynamic change has been witnessed in agricultural scene during 
post-green revolution period. The technological advancement in crop 
varieties and other yield increasing factors of population influenced the 
farmer's behaviour which got reflected in the cropping pattern from 
cultivation of low value crops to high value crop in most of the region. 
According to Sujith and Ropenderi, V.D. (2002), the word 
"cropping system" refers to cropping patterns used on a farm and their 
interaction with farm resources, other farm enterprises and available 
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technology which determine their make-up. In simple terms it means, 
practices that increase production in a unit area of land farming year through 
growing crop and simultaneously sole crops, in sequence or a combination of 
mixed and sole crops and sequences. The overall scenario of cropping pattern 
in Dadri block has been shown in Table 10. 
The Table 11 reveals that during 2000-2001 a major increase in 
vegetables (274.19 per cent), followed by millet (256.75 per cent), rice 
(188.57 per cent), wheat (15.21 per cent) and sugarcane (6.56 per cent) in 
Dadri block has been marked. On the other hand, maximum decrease is 
marked in fodder (-84.02 per cent) which is followed by barley (-63.52 per 
cent), oilseeds (60.86 per cent), pulses (52.65 per cent) and maize (18.50 per 
cent). Thus, the area under wheat and rice increased tremendously on the 
expense of the area under coarse cereals and pulses. The figure shows that 
area under rice has increase from 10.50 per cent to 30.30 per cent, whereas 
vegetables shows an increase from 0.31 per cent to 1.16 per cent during 
1990-91 to 2000-01. On the other hand wheat shows slight increase from 
40.08 per cent to 46.18 per cent during 1990-1991 to 2000-2001 in the Block. 
The reason behind this is that cropping pattern is oriented towards market 
economy or market demand. Farmers are moving towards cash crops and 
products related to agro-based industry which gives maximum returns to the 
farmers. 
In 1990-1991 where people used to grow more pulses and fodder in 
this block now they are shifted to rice and vegetable production as per market 
demand. As it is very near to Noida area, Dadri is providing agricultural 
products and Noida is acting as a good market. An overall increase of rice 
90 
and millet is mainly due to sufficient and sometimes excessive rainfall 
received by the area. It is also one of the reason that the acreage under maize, 
pulses was reduced drastically during this decade. 
CASE STUDIES OF SAMPLED VILLAGES 
For the study of cropping pattern, an attempt has been made to 
record the cropping pattern at the village level by selecting seven villages. 
While, the selection of the villages the consideration is the result of a number 
of factors such as the ecological adjustments of different crops, physical 
environment, consumption needs of the farmers and net return from the 
farming. All the seven villages has been studied individually one by one in 
Dadri block. 
JARCHA 
The village Jarcha has a total area of 1375 hectares and is the 
biggest village amongst the other sampled villages that are included in our 
study area. This lies in 28°34'15" N latitude and 77°39'18" E longitude at a 
distance of 12 km from the block. Due to good fertility of soil all the major 
crops i.e. cereals, pulses, oilseeds, fodder, vegetable and cash crops are grown 
in this village. 
It is evident from the Table 11 that during the period 1990-1991, 
wheat, rice, fodder and maize were recorded as the major crops and these 
crops covered an area of about 29 hectare for wheat, 25 hectare for rice, 21 
hectare for fodder and 12 hectare for maize respectively. Barley covered an 
area of about 3 hectare sugarcane of 6 hectare and pulses of 2 hectare. After 
the decade a marked variation in area under the different crops in this village 
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Cropping Pattern of Jarcha 
1990-91 
2000-01 
S Wheat 
E Pulses 
ORice 
S Oilseeds 
H Maize 
• Fodder 
Fig. 6 
0 Barley • Millet 
• Vegetable E3 Sugercane 
were observed^wheat, rice and millet have shown a sharp increase in area. 
Wheat covered an area of about 44 hectare. After analyzing the area covered 
by wheat in 1990-91 and 2000-01, an increase of about 16 hectare (+53.78 
per cent) was seen. Rice covered an area of about 32 hectare and showed a 
positive growth in the area under study of about 7 hectare (+27.57 per cent). 
The area under millet covered about 6 hectare. The change in area under 
millet was 5.8 hectare as compared to the year 1990-1991 shown in the Table 
12 and Fig. 6. 
During the period 2000-01 many crops reveal negative growth rate 
as compared to the year 1990-91, maize, barley, pulses and sugarcane are the 
crops which show negative growth in the area. Barley and maize reflect 
highest negative growth in area i.e. 2.95 hectare (-92.18 per cent) and 6.5 
hectare (-53.58 per cent). While the actual area was 5.63 hectare under maize 
and 0.25 hectare area covered by barley, sugarcane covered an area of about 6 
hectare and it showed a little decline in area i.e. about 0.7 hectare (-9.86 per 
cent). 
In case of Fodder crop, there is a sharp decline in the area. Fodder 
covered an area of about 3 hectare, it had a more decline of 17.6 hectare 
(-84.88 per cent) comparatively to the period 1990-91. The declination in the 
area of the pulses crop^oilseeds crop. Fodder crop and cash crop are due to 
the increase in the area of wheat, rice and Millet. There are many factors 
which generate these changes such as irrigation facilities, good quality of 
seeds, farmer interest and market. 
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DHUM MANIKPUR 
Dhum Manikpur situated 28°34'30" N latitude and 77°39'18" E 
longitude, at a distance of 2 km from Dadri block. The village Dhum 
Manikpur is the second biggest sample village in Dadri block. This village 
covers an area of 1167 hectares. This village has very good irrigation 
facilities. 
The table no. 13 shows that during the period 1990-91 wheat and 
fodder were the dominating crops in this village. These crops covered about 
65 per cent area under the total croped area. Wheat crops covered an area of 
46 hectare while the fodder crops covered 32.79 hectares. Maize is the third 
crop that covered maximum area i.e. 8.78 hectares. The area under pulses 
was of 5.77 hectare. While the other crops as rice, barley, oilseeds and 
vegetable covered an area between 0.46 hectare to 1.77 hectare (maximum) 
under cultivation. It is clear from Table 13 and Fig. 7 that during the period 
2000-01 some crops showed a sharp increase in area under the cultivation of 
crops such as rice and vegetable. The area under rice crop was of about 32 
hectare. This crop showed an increase in area of about 80 hectares. 
It also showed 1702.82 per cent change in area. Next to the rice, 
vegetable, crops covered an area of 1.86 hectare and showed a positive 
growth in area of 0.9 hectare, which shows the change in area of about 195.65 
per cent. In the case of wheat there is a little change in area under cultivation. 
The absolute change in area under wheat was of 1.31 hectares and the per 
cent change about 3 hectare. The area under wheat was 47.11 hectares and 
45.8 hectares during the periods of 2000 and 2001 respectively. The trend of 
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Cropj3ing Pattern of Dhum Manikpur 
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sugarcane and vegetable. In case of wheat, barley and millet the pattern of 
change with respect to area is less significant like rice and others. Rice 
occupied an area of 19.86 hectares with the absolute change of +12.09 
hectares. Maize, sugarcane and vegetable covered 10.76, 5.29 and 1.82 
hectares respectively. The absolute change in these crops are +7.52, 5.29 and 
1.82 hectares. Wheat, barley and millet covered an area of about 47.84, 1,49 
and 4.13 hectares and there is an absolute change of 2.7, 0.03 and 1.06 
hectares respectively. Among these crops there are three instances of crops 
like pulses,oilseeds and fodder which show a decrease in area and indicate 
relatively less share in the cropping pattern in the village during the decade 
under consideration. The area under the crops of fodder and oilseeds shows 
the highest declination. The area occupied by fodder was of 5.63 hectare. It 
showed a sharp decline of about 26.03 hectares. Similarly in the case of 
oilseeds, the occupied area is 182 hectares and indicate a decline of about 4 
hectares. 
KHATANA DHEERKHAIDA 
Khatana Dheerkhaida situated 28°33'30" N latitude to 77"36'30" E 
longitude, at a distance of 12 km. from the block. The village of Khatana 
Dheerkhaida covers an area of 480 hectares. The main crops grown in this 
village are fodder, wheat, rice,maize, barley, oilseeds and sugarcane. The total 
area under wheat was recorded 43.95 hectares and fodder recorded 34.89 
hectares during the period 1990-1991 shown in the Table 15 and Fig. 9. 
So far as importance of crops is considered maize, oilseeds, 
sugarcane come next to the wheat and fodder. These three crops covered an 
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area of 9.34. 6.04 and 2.47 hectares respectively. Among the remaining crops 
grown in the village barley and pulses occupied an area of 0.55 and 2.06 
liectares. Millet and vegetable are the crops which have not open their 
accounts during this period. 
During the period 2000-01 wheat and rice are the dominant crops 
but there is a marked increase in area under the crops of rice, millet and 
vegetables. Table 15 shows an increasing trend in area of wheat, rice, barley, 
millet, pulses and vegetable while the rest crops shows a declining trend. The 
area under wheat, rice and millet was of 46.37, 31.83 and 5.07 hectares 
respectively. The absolute change in the area of these crops are +2.42, 31.2 
and 5.07 hectares. The vegetable crop is the next which follow these crops 
with respect to area of about one hectare. 
It can be seen in general, that the crops fodder, sugarcane, oilseeds 
and maize shows a decrease in area. The fodder crop shows the highest 
decline in area as compared to other crops. The area covered by this crop is 
of about 5 hectares and it shows a decline of about 30 hectares. Sugarcane 
covered an area of about 2 hectares and showed a decline of about 0.9 
hectares. In the case of oilseeds the reduction is recorded of about 5.61 
hectares. 
MAHABAD KALDA 
This village is situated about 28"37'45" N latitude and 77°32'50" E 
longitude, at a distance of 14 km. from the block. The total area of Mahabad 
Kalda is 395 hectares. The cultivation of wheat, rice and fodder occupied a 
significant proportion of the cropped area. Among these, three crops like 
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wheat, fodder, and rice covered more than 90 per cent of the total cropped 
area during the year 1990-91. Wheat, fodder and rice covered an area of about 
50, 42 and 7 hectares respectively. Besides these three crops, barley and 
maize accounted for 1.09 and 0.82 hectare respectively. After the decade three 
crops millet, pulses and vegetables were added shown in the Table 16 and 
Fig. 10. 
During 2000-2001 the crops of rice maize, millet, pulses and 
vegetable showed an increase in area occupied by them. The absolute change 
in area of these crops are +21.46, +6.07, +11.72, +0.46 and +0.68 hectares 
respectively. The percentage change accounted for 326.13 for rice, 740.13 for 
maize and 100.00 per cent for millet, pulses and vegetable. An another set of 
crops i.e. wheat, barley and fodder shows a decline in area and covered in 
area of 49.19, 0.22 and 2.78 hectares respectively. The absolute change 
accounted for -0.4, 0.87 and 39.15 hectares. The trend of percentage change 
in area, according to decreasing order accounted for -93.41 per cent for 
fodder, -79.81 per cent for barley and -0.80 per cent for wheat respectively. 
IS;AILASHPUR 
Kailashpur village is situated 28°33'0" N latitude and 77°31'15" E 
longitude at a distance of 13 km. from the block. The village of Kailashpur 
occupied an area of 160 hectares. This village is the second smallest of the 
sampled village in study area. In 1990-1991, wheat and fodder are the 
dominated crops in this village. While, maize, barley and pulses were 
secondary crops. The area covered by wheat and fodder was about 45 and 52 
hectares respectively. Maize, barley and pulses occupied an area of about 1, 
0.5 and 1.4 hectares shown in the Table 17 and Fig. 11. 
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During 2000-2001 the number of crops have increased as compared 
to the period of 1990-1991. In this period, wheat, rice, maize and millet are 
the major crops and occupied more than 19 per cent of the total cropped area. 
Wheat covers an area of 45.85 hectares with a few increase of 0.69 hectares. 
Maize covered for 10.91 hectares and the absolute change in area recorded 
about +10 hectares. Rice, millet, oilseeds and vegetable are such crops have 
no account in 1990-91 but in present period area covered by these crops are 
about 35, 4.50, 0.9 and 0.50 hectares respectively. Pulses and fodder crops 
shows a declining trend with respect to area. They occupied an area of 0.44 
and 2.18 hectares respectively and accounted a decline of about -0.95 and -50 
hectares. 
AKEELPL R JAGEER 
This village situated about 28'^36'55" N latitude to 77"34'0" E 
longitude, at a distance of 20 km. from the block. Akeelpur Jageer is the 
smallest village of the study area, it covers an area of 104 hectares. Akeelpur 
Jageer village is agriculturally very developed. The eight major crops grown 
in this village are wheat, rice, maize, barley, millet, pulses, oilseeds and 
fodder. 
Table 18 and Fig. 12 shows growing trend of each crops in respect 
of area covered during the period 1990-1991 and 2000-2001 in the village of 
Akeelpur Jageer. It is quite clear from the table 17 that wheat and fodder are 
the major crops that were grown during 1990-91. Wheat covered an area of 
about 50.96 hectares and fodder covered 30.76 hectares. Rice, maize, barley, 
millet, pulses and oilseeds are secondaiy crops. Rice and pulses covered same 
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1 12 
area i.e. 2.88 hectares. Barley and oilseeds also show similarity in area i.e. 
0.96 hectares. The remaining two crops maize and millet covered an area of 
4.8 hectare and 5.76 hectare respectively. 
Durmg the period 2000-2001 table 18 and Fig. 12 registered a 
declining trend with respect to area of the some crops i.e. wheat, maize, 
barley, millet and fodder while rice, pulses, oilseeds and vegetable have a 
positive growth. 
Rice occupied an area of about 35 hectares (+1130.20 per cent). 
Rice recorded an increase of about 32 hectare. The area under pulses was of 
6.29 hectares (+118.40 per cent). It shows an increase in area of about 3 
hectares. Similarly oilseeds and vegetable covered an area of 2.36 hectares, 
0.78 hectares respectively and showed an increase in area of about one 
hectares and 0.78 hectare. 
The area recorded under wheat was about 89.37 hectares and 
showed a decline of about 11.59 hectares. Maize occupied an area of 4 
hectare. This crop showed a little decrease in area. The same position is 
obtained in case of bajra. The area under millet has recorded 2.36 hectares 
and the decline of 3.4 hectares was recorded in this village. The fodder crop 
shows the highest reduction in area i.e. 22.1 hectares. This crop covers an 
area of 8.66 hectares. The cultivation of sugarcane do not occupy significant 
place in the agricultural economy of the village as is evident from the table 
18. Fodder crops is not amongst the cash crop of this village. 
1 1 3 
CROP COMBINATION 
In his work Weaver calculated deviation of the real percentages of 
crop (occupying over 1 percent of the cropped area) for all the possible 
combination in the component are all units against a theoretical standard. 
The theoretical curve for the standard measurement was employed as follows 
1. Monoculture = 100 percent of the total harvested crop land in one crop. 
2. Crop combination = 50 per cent in each of two crops. 
3. Crop combination = 33.33 per cent in each of three crops. 
For the determination of the minimum deviation method was used : 
SD= Id^/n 
where d is the difference between the actual crop percentages is an areal unit 
and the appropriate percentages in the theoretical curve and n is the number 
of crop in a given combination. 
As Weaver pointed out, the relative, not absolute value being significant, 
square roots were not extracted so, the actual formula used was as follows : 
d = Sd2/n 
To illustrate Weaver's technique an illustration can be given from the study 
area in which the percentage share of crops in the cropped area in a village 
Jarcha may be cited as an example. Individual crop percentages in Jarcha 
during 1990-91 are given below : 
Wheat - 28.93, Rice - 24.91, Maize - 12.13, Barley - 3.20, Pulses - 2.10, 
Fodder - 20.71, sugarcane - 6.59. 
14 
CROP COMBINATION OF SAMPLED 
VILLAGES IN DADRI BLOCK 
1990-1991 
Four Crop combinaion 
IV. R, F. M. 
Two Crop Combination 
W.F. 
Fig.13 
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CROP COMBINATION OF SAMPLED 
VILLAGES IN DADRI BLOCK 
2000-2001 
Ten Crop Combination 
W.R,M.B.M.P.O.F.V.S. 
I Two Crop Combination 
' W.R. 
Fig.l4 
1 16 
One crop combination = (100-28.93)2 = 5050.95 
Two crop comnbination = (50-28.93)2+(50-24.91) = 1073.45/2 = 536.73 
Three crop combination = (33.33-28.93)2 + (33.33.24.91)2 + (33.33-20.71)2 
-249.52/3 = 83.17 
Four crop combination = (25-28.93)2+(25-24.91)2 + (25-20.71)2 + 
(25-12.13)2 = 199.50/4 = 49.87. 
Five crop combination = (20-28.93)2 + (20-24.91)2 + (20-20.20.71)2 
+ (20-12.13)2+ (20-6.59)2 =346.12/5 = 69.22. 
Six crop combination = (16.66-28.93)2 + (16.66-24.91)2 + (1^.66 - 20.71)2 + 
(16.66-12.13)2+ (16.66-6.59)2 + (16.66-3.20)2 ^ 538.15/6 = 89.68 
For the above calculation the last value is 49.87 which included in the 
combination this combination is of the crops: wheat, Rice, Fodder and Maize. 
CROP COMBINATION OF SAMPLED VILLAGE 
Crop combination region based on Doi's formula has been worked 
out for the two distinct periods 1990-91 and 2000-01. It has been seen from 
Fig. 1/2 that during the period 1990-91 crop combination ranged from 2 crops 
in all the selected villages. A lowest combination consisting of 2 crops only 
predominated in six villages namely Dhum Manikpur, Salarpur Kalan, 
Khatana Dheerkhaida, Mahabad Kalda, Kailashpur and Akeelpur Jageer. In 
these villages wheat/fodder are the common crops. A four crop combination 
was existing only in one village i.e. Jarcha. In this village the major crops are 
wheat, rice, fodder, and maize. 
1 17 
During the period 2000-01 crop combination ranges from 2 and 10 
crops in the seven selected villages of the block i.e. Jarcha, Dhum Manikpur, 
Khatana Dheerkhaida, Mahabad Kalda, Kailashpur, Akeelpm" Jageer. As seen 
from fig.2 fodder crop was replaced by rice and in all v/heat and rice are the 
major crops in all the six villages. The remaining one village namely Salarpm" 
Kalan showed 10 crop combination in the block. 
DIVERSIFICATION OF CROPS : 
Crop diversification, essentially has two components (1) the 
nmnber of crops grown (2) percentage of cropped area occupied by each crop. 
For measming the extent of crop diversification in cropping pattern 
in an area, Gibbs-Martin (1962) gave Index of diversification = 1 - ZX^/ 
(EX)^ where X is the percentage of total cropped area occupied by each crop, 
or hectarage under an individual crop. 
The table no. 19 shows seven selected villages during the year 
1990-1991. We find that maximum diversification was found in Jarcha village 
where index of diversification was 0.8. 
In comparison to Jarcha village, the index of diversification in all 
selected villages was less i.e. 
Village Index of diversification 
Salarpur Kalan 0.69 
Khatana Dheerkhaida 0.68 
Dhum Manikpur 0.67 
Akeelpur Jageer 0.64 
Mahabad Kalda 0.58 
Kailashpur 0.53 
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The above table no. 20 shows the crop diversification for the year 
2000-2001. Maximum diversification was found in Salarpur Kalan which was 
0.72. In remaining villages, diversification is less than Salarpur Kalan and 
vjevQ found to be as follows. 
Village Index of diversification 
Akeelpur Jageer 0.71 
Jarcha 0.69 
Khatana Dheerkhaida 0.68 
Dhum Manikpur 0.67 
Mahabad Kalda 0.66 
Kailashpur 0.66 
In Mahabad Kalda and Kailashpur, index of diversification was 
found to be the same but incase of Jarcha the index of diversification is 
decreased by 0.11. 
In Salarpur Kalan index of diversification increased by 0.03. 
In Khatana Dheerkhaida and Dhum Manikpur, index of 
diversification remained constant. 
In the Akeelpur Jageer village, index of diversification increased 
by 0.07. In Mahabad Kalda and Kailashpur index of diversification increased 
by 0.08, 0.13 respectively. 
Maximum increase in diversification was found in Kailashpur 
during 1991-2000. Increase in diversification of crops was due to soil 
fertility, good irrigation facility and increase in marketing demand. 
Major decrease in diversification of crops in Jarcha village in 
comparison to other villages was due to infertile soil and climatic conditions. 
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LEVELS OF AGRICULTURAL DEVELOPMENT IN SAMPLED 
VILLAGES (DADRI BLOCK) 
Agricultural development should be assessed not only by levels of 
productivity or trend in agricultural production but also with reference to 
various physical inputs like irrigation, consumption of fertilizers, improved 
seeds, tractors and pumpsets. 
Agricultural development which is considered a paracea for all 
economic ills in rural areas, is studied by geographers, economists, 
sociologists, demographers, planners and administrators. A number of studies 
have been conducted on an individual and collective basis, particularly by the 
Indian scientists working at National Institute of Rural Development, 
Hyderabad, to evolve the development programmes, much still remains to be 
measured particularly in their spatial dimensions as well as at the micro-level, 
i.e. existing inequality both at the size of landholdings and vaiying size of 
production at household level and their effect on rural society. 
Agriculture itself is a system composed of multiple components and 
productivity measures the efficiency of the entire agricultural system. India 
has made a significant progress in agriculture and crop production which has 
resulted in the increased income of rural population. However, the impact of 
agricultural development on rural society has not been uniform both in term 
of spatial development and social justice. During the last three decades, due 
to massive induction of new farm technology such as modern farm 
implements, high yielding varieties of seeds, chemical fertilizers, irrigation 
facilities, and insecticides and pesticides. All these elements of modern 
technology have boosted the production of agriculture. 
In the present study, six indicators have been taken into consideration 
to examine the levels of agricultural development in Dadri block which is 
depicted in Table 21. These indicators are consumption of fertilizers in 
kilogram per hectare, cropping intensity in percentage, percentage of net 
irrigated area, number of tractors per 100 hectares of cropped land, number of 
pumpsets per 100 hectares of cropped land and average yield of foodgrain in 
kilogram per hectare of net sown area. These indicators have been 
standardized using the formula Z-score and calculated composite index of 
each village separately for the years 1990-1991 and 2000- 2001 of Dadri 
block and grouped into three categories that is High, Medium and Low. 
Table-21 
LEVELS OF AGRICULTURAL DEVELOPMENT IN SAMPLED 
VILLAGES 
S.NO. 
1 
2 
4 
5 
6 
7 
Name of The villages 
Jarcha 
Dhum Manikpur 
Salarpur Kalan 
Khatana Deerkhaida 
Mahabad Kalda 
Kailashpur 
Akeelpur Jageer 
Mean composite 
index 1990-1991 
+ 1.07 
+0.27 
-0.75 
-0.15 
-1.00 
-0.02 
-0.001 
Mean composite 
index 2000 -2001 
+ 1.22 
+0.52 
-0.84 
+0.02 
-0.52 
-0.73 
+0.12 
HIGH LEVELS OF AGRICULTURAL DEVELOPMENT 
The regional pattern of high levels of agricultural development for the 
year 1990-1991 have been shown in Table 21 and Fig. 16. It may be observed 
from the Fig. 16 in this category only one village Jarcha fall under the high 
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LEVELS OF AGRICULTURAL 
DEVELOPMENT IN SAMPELD 
VILLAGES SHOWS BY Z- SCORE 
1990-1991 
Fig.16 
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LEVELS OF AGRICULTURAL 
DEVELOPMENT IN SAMPELD 
VILLAGES SHOWS BY Z-SCORE 
2000-2001 
Fig.17 
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levels of agricultural development with a composite index (+1.07). This is 
one of the largest village in the study region, which has high levels of 
agricultural development because of tremendous use of chemical (NPK) 
fertilizers, high percentage of net irrigated area, maximum use of tractors and 
pumpsets. 
Whereas, levels of agricultural development in the year 2000-2001 
have been shown in Table 21 and Fig. 17. The figure 17 reveal that the village 
Dhum manikpur also included under this categoi-y in the year 2000-2001 due 
to high consumption of fertilizers, large area under irrigation and use of large 
number of tractors and pumpsets. Therefore, both of villages have high levels 
of agriculture development. 
MEDIUM LEVELS OF AGRICULTURAL DEVELOPMENT 
In the year 1990-1991 the villages having composite index ranging 
between +0.50 to -0.50 falls under the medium leA e^ls of agricultural 
development in the study region. These villages are Dhum Manikpur (+0.27), 
Khatana Dheerkhaida (-0.15), Kailashpur (-0.02) and Akeelpur Jageer 
(+0.001). In these villages the use of fertilizers, number of tractors and 
pumpsets are not much more, therefore, they are considered as the medium 
levels of agricultural development villages. 
The study further reveals that in the year 2000-2001 only two villages 
have been considered as medium levels of agricultural development. This has 
been happened due to the deterioration of fertilizers consumption and 
cropping intensity. It is shown in the Table 21 and Fig 17. 
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LOW LEVELS OF AGRICULTURAL DEVELOPMENT 
In the year 1990 -1991 only two villages having the low levels of 
agricultural development that are Salarpur Kalan (-0.75) and Mahabad Kalda 
(-1.00), because of the low consumption of chemical fertilizers, low 
percentage of cropping intensity, decrease in net irrigated area, minimum 
number of tractors and pumpsets. 
The Fig. 17 indicates that in the year 2000 -2001 Salarpur Kalan 
(-0.84) Mahabad Kalda (-0.52) having same position, only Kailashpur (-.0.73) 
included in this category. This is occurred due to the poor conditions of all the 
variables in Kailashpur village, which finally leads to low levels of 
agricultural development in the study area. 
CONCLUSION 
AND 
SUGGESTIONS 
The study area identifies a developing agricultural economy mixed 
with agro-industrial development under the vicinity of Delhi metropolis area. 
Dadri block is a northern part of Gautam Budh nagar district. The block 
comprises of Dadri town and 52 villages, Since the village-wise data on each 
and every aspect of agricultural development, inputs, yields and cropping 
pattern etc. was not feasible, therefore seven sampled villages namely, Jarcha, 
Dhum Manikpur, Salarpur Kalan, Khatana Dheerkhaida, Mahabad Kalda, 
Kailashpur and Akeelpur Jageer has been selected. The cropping pattern is 
dynamic and market-oriented. Wheat is the most important food-cum-
commercial crop followed by rice and maize. The area has attained the stage 
of commercialisation of agriculture. 
The main objective of the present study has been (i) to assess the 
diversification of cropping pattern and landuse in relation to agricultural 
development, ii) to evaluate and assess the technological factors responsible 
for the change in crop diversification, (iii) to fmdout the causes of spatial 
variation in crop intensity and crop combination. 
As elaborated in the earlier chapters, the detailed study of Dadri 
block has been done taking seven representative villages from each village 
assembly. The comparative analysis is done based on the data of 1990-1991 
and 2000-2001. Although the block as a whole is agriculturally developed 
area but some variation is still noticed among the various village assemblies. 
It is general experience that the growing population of any area directly or 
indirectly engaged not only in agricultural but also in allied sectors demands 
more foodgrains. This area is also not an exception. There has been an 
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improvement of their agricultural output with increased use of machineries, 
fertilizers. High Yielding Varieties (HYV) of seeds and irrigation. As a result, 
there has also been a significant increase in the growth of foodgrain 
resources. This growth has spatial variation among the various sample 
villages. There has also been change in the cropping pattern in the study area 
which has basically influenced the overall agricultural development and its 
spatial pattern in the area. 
The land utilization activities initially depends upon the multiple 
aspects such as locational, physiographical, climatical, social and cultural 
conditions. The major influential factor for determining the optimum land 
utilization of any area is location and demand. The elaborative discussion in 
the foregoing chapter on land utilization activity in the study area highlight 
these points. As a salient point of the analyses, it shows that the land 
utilization activity in the block is uneven. The landuse intensity is higher in 
these villages which are near to the town area and the location of the villages 
are near the transportation facilities. The salient features of overall land use 
pattern in the block is reproduced below to substantiate the general findings. 
The overall trend in the landuse pattern reflects that during a period 
of one decade (1990-1991 to 2000-2001) the area under built-up land has 
increased considerably. The urban scope as well as rural habitation have 
expanded not only vertically but also horizontally over these years. A peculiar 
phenomenon has been observed in the area that in most of the villages, and 
Dadri town, the adjoining agricultural lands are earmarked by foundiy walls 
keeping the future needs of more lands for built-up areas resulting in the 
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increase in non-agricultural areas from 10.95 per cent to 11.17 per cent during 
1990-1991 and 2000-2001. . 
The land under agriculture use has shown declining trend during 
the decade of 1990-1991 to 2000-2001 and subsequently the not sown area 
has also decreased from 70.72 per cent to 69.00 per cent during the year 1990-
1991 to 2000-2001. The decreasing percentage is very marginal because the 
intensity of cropping pattern is quite high over these years. More lands have 
been brougiil under non-farmscope specially industrial activities and under 
habitation (residential colonies near Dadri town). This is clearly indicative of 
growing population pressure or overspill of population from neighbouring 
Noida industrial belt. Due to growing/multiple cropping pattern, there has 
been an increase in the area sown more than once from 25.21 per cent to 
32.07 per cent durmg 1990-1991 to 2000-2001. On the other hand, the fallow 
lands in the study area have shown the increasing trend over these years. The 
fallow lands have increased from 7.61 per cent in the year of 1990-1991 to 
9.23 per cent in the year 2000-2001. The reason behind the increase of fallow 
lands have been viewed by two reasons. One of the peculiar aspect of increase 
in fallow lands is that the Govt, in U.P. has allotted the Gram Panchayat lands 
in small pieces to the weaker sections of the society but due to the lack of 
farming facilities, these lands could not be utilized for agricultural activities 
and these remained uncultivated upto years together. The other reason has 
been indicator earlier also. In brief, it is stated that the adjoining agricultural 
lands of Dadri town and neighbouring villages are occupied keeping the 
future requirement and after making boundary wall or financing these lands 
are kept vacant. These lands are neither used for agricultural purpose nor for 
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any residential purpose at present but are kept as merely fallow lands. 
The forest lands in study area was 0.37 per cent in the year 1990-
1991 and it has increased to 0.68 per cent in the year 2000-2001. The status 
of green cover in the area is still not at desired level but effort are on to 
increase the forests lands by the Government, Peoples participation in the 
form of social forestry and plantation drive along the roads and on common 
property land is another significant feature in policy of forest conservation 
and green cover enhancement drive. 
Cropping pattern of any region depends on its geographical and 
socio-economic conditions because these factors plays an important role on 
cropping pattern. It is clear from the study of seven sampled villages that 
there has been an extreme change in the cropping pattern from the year 1990-
1991 to 2000-2001 and this change has been viewed mainly in the paddy 
crops and fodder crops. The Table no. 11 clearly reveals that in the year 1990-
1991 the area under paddy crops was 10.50 per cent, while in the year 2000-
2001 this area increased to 30.30 per cent. The area under fodder crop was 
30.30 per cent in the year 1990-1991, while in the year 2000-2-01 the area 
under foddei crop decreased to 4.84 per cent because of decrease in Dairy 
farming in study area. The area under millet crop in the year 1990-1991 was 
1.48 per cent and it has increased to 5.28 per cent in the year 2000-01 because 
millet is used more as a fodder crop. The area under sugarcane has also 
increased to 0.17 per cent between 1990-1991 and 2000-2001 due to high 
economic returns the area under sugarcane has increase. 
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In the year 1990-1991 to 2000-2001, the consumption of fertilizers 
has been increased in the seven sampled villages of the block. The maximum 
(58.20 per cent) consumption of fertilizers was seen in Kailashpur village 
and minimum (22.13 per cent) consumption of fertilizer was seen in Akeelpur 
village. Pumpsets and tractors are other important variables which play a 
major role in agricultural development. The increase in pumpsets has been 
seen in seven sampled villages from the year 1990-1991 to 2000-2001. The 
maximum increase in pumpsets has been seen (+32) in Akeelpur Jageer 
village. The increase in number of tractors has been seen during the year 
1990-91 to 2000-2001 in every village. The increase in all these factors is 
due to use of new technology by farmers because to increase agricultural 
development use of new technology is necessary. 
The levels of agricultural development are not uniform in all the 
sampled villages. The villages which have high levels of agricultural 
development, do not need any special efforts. The already well developed 
agriculture is an attraction for private entrepreneurs and technology will 
automatically flow. In the villages which have medium levels of agricultural 
development, the present plan strategies need to be slightly modified. The 
villages which have low levels of agricultural development, need special 
attention on a priority basis so that its level of agricultural development could 
be raised. 
SUGGESTIONS : 
1. It is concluded that alongwith the foodgrain, horticulture, pissiculture, 
dairy farming, poultry farming and apiculture may be encouraged so that 
the problems of unemployment and malnutrition can be solved and 
people engaged in farming get full time job. 
2. To encourage crop diversification, farmers may be made interested in 
crop production so that competition among farmers increases. Keener 
the competition, faster is the crop diversification. For its speedy growth 
and increase in competition, the modern equipments of agriculture 
should be extensively used. 
3. The growing industrial and urban expansion of the Dadri industrial area 
as a whole has added much to the acceleration of agricultural 
productivity, although it has caused many new problems. There appears 
wide spread clash among the space using and space reducing activities. 
In brief, the entire set-up is under transformation. Therefore, it is 
suggested that a fresh landuse equilibrium should be established at equal 
ratio between agricultural and non-agricultural uses of the land. 
4. There is an unchecked flow of marketable surpluses (cash crops) from 
the study area towards the big urban centres and the agri-surpluses are 
not spatially integrated in the areas of production. In other words, it has 
failed to generate and encourage agro-industrialization. Therefore, it is 
desirable to establish the agro-industrial production complexes based on 
surplus production zones so that close integration between agriculture 
and industry could be maintained in the interest of primaiy producers 
and consumers. 
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5. Besides the flow of native resources including men and materials, there 
is a mad flow of brain towards urban centres. It is a loss to the area as a 
whole. Therefore, it is recommended that the formation of agro-
indiistrial complexes should be encouraged for local raw material and 
allied resources and the local people's participation. For this way, native 
rural resources could be retained, protected and the movement of rural 
population may be checked. 
6. To secure food for growing population maximum agricultural 
production and the high productivity of land should be increased in the 
block. Farmers must be supplied HYV of seeds and fertilizers, 
agricultural equipments and machinery in subsidised rate. Farmers 
should be literate because its play very important role in the use of 
machineries. Educational facilities, training programme and scientific 
research should be established for farmers. 
7. To provide loan facilities and monetary help, the cooperative banks and 
their disburnment procedure should be made more democratic and 
liberal and these banks should be made active. To prevent risk factor, 
agriculture insurance policies should be applied in every village for 
every crop. 
8. Electricity plays an important role. For better irrigation facilities are 
desired for high agricultural production. Crops must get timely water 
supply. Those villages which do not have canals for irrigation, tubewells 
and pumpsets facilities should be provided. For these equipments proper 
electricity supply is necessary. Government should give due attention 
towards this problem and along with this, subsidy should be provided to 
farmers in electricity rates. 
9. Storage facilities may be further increased so that crop products could 
be stored for a longer period. Due attention must be paid to food 
strengthen processing units such as butter, paneer, ghee, cream, cheese 
and jam. 
10. The problem of market centre has also been seen in the block. 
Government may provide markets and shops near the village so that 
they could sell their crops at Government rate and could getrid of 
intermediators. For this Government could provide a market centre after 
every 10 villages. 
11. Transportation problem is a common problem specially in rural villages. 
To solve this problem proper transportation facilities may be provided. 
The construction of metalled roads should be done, particularly for 
unmatted ones which are connected to the market so that perishable 
items should reach in time and could be sold in time. 
12. To prevent water logging and soil erosion certain measures are 
necessary. For prevention of water logging and soil erosion, the concrete 
embankments should be made in the canals so that leakage of water 
could be prevented. Soil erosion could also be prevented to some extent 
by planting trees along the side of canals. Water scarcity can be 
prevented by converting permanent water bodies into cemented ponds 
so that water could be conserved easily. In villages where water is 
scarce, the water scarcity could be prevented by covering the ploughed 
soil by plastic so that water do not get evaporated. 
136 
10. The overall analysis shows that green cover is veiy less in the block. To 
increase the green cover the afforestation programmes should be started 
by the government in which participation of villagers could be made 
compulsory. The cutting of green and young plants should be prohibited. 
Community programmes or social-forestry should be conducted. 
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